ng neering 
Library 


CONSTRUCTION TRENDS 


Notes on significant movements in the construction industry 


Opening Quarter Construction Records Shattered 


ENGINEERED CONSTRUCTION in 1942 shattered all opening 
quarter records and piled up a volume of $1,993,100,000 
for the period, an increase of 36 percent over the previous 
high reported for the first quarter in 1941. 

As predicted by Engineering News-Record at the begin- 
ning of the year, over four-fifths of the huge construction 
total was concentrated in federal projects, primarily of a 
military nature. Private work accounted for 9.4 percent 
of the volume, and state and municipal made up the 


balance, 8.3 percent, both well below last year’s marks. 

The three classes of engineered buildings—public, in- 
dustrial and commercial—were responsible for 72 per- 
cent of the 1942 volume, and registered a 47 percent gain 
over the combined total for the corresponding 1941 quar- 
ter. Over $1,262,000,000 of the engineered buildings 
were public structures; $77,300,000 were private indus- 
trial plants; and $91,300,000 were commercial buildings 
and large-scale private housing developments. 


DISTRIBUTION OF RECORD 1942 ENGINEERED CONSTRUCTION VOLUME 


Construction volume by class 
of work for first three 
months — 1925 through 1942 
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Commercial Building 
and Large-Scale 


Streets and Roads 600 Private Housing 


Millions of Dollars 


Industrial Buildings 


Millions of Dollars 
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FOR GREATER TOUGHNESS 


EVERY ROLL 
PRINTS AT THE SAME SPEED 


@ You don’t have to change the speed of developing and printing equip- 
ment to conform to variance in speed im different rolls of paper. Not with 
Vapo-paper because every roll of Vapo-paper prints at the same identical 
speed and it’s uniform in color as well. That uniformity is important today 
when every print must be right. But, that’s not all. Vapo-paper will stand 
up under hard usage, stand up in your files too, because its rag content makes 
it tougher. With Vapo-paper’s exclusive emulsion all the lines come up 
keen, sharp and trim, the solids are solid in Post red or true blue. Two speeds 
— regular and fast. For uniform speed and uniform color, for Prints with 
brilliance, sharpness and long life — order Vapo-paper for a free trial today. 


GET YOUR FREE TRIAL NOW 


At our expense, prove to yourself the superiority of Vapo- 
paper. At the right is the name of your Post man. ’Phone him 
for your free trial supply of the new, improved Vapo-paper. 
Or send for your supply direct to The Frederick Post 
Company, Box 803, Chicago, Illinois. In making your re- 
quest please include the following information. Are you 
equipped to produce dry developed prints? Would you prefer 
regular or fast, blue line or red line Vapo-paper? 


INSTRUMENTS © EQUIPMENT © BLUE PRINT PAPERS @ KINDRED 


NATIONWIDE 
NETWORK OF 


POST pDEALERs 


Atlanta—Georgia Blue P 
Gpetagtes—Semes A 
ne, 
Boston—Boston Blue Pr 
Buffalo—Buffalo Blue Pr 
Chicago—Frederick Post 
Cincinnati—Queen City 
Print Co. 
Cleveland—The City Blu 
Printing Co. 
Columbus—Franklin Blue 
& Supply Co. 
Dallas—The Rush Co. 
Dayton--Gem City Blue Print & 
Supply Co. 
Denver—W. H. Kistler 
Stationery Co, 


Detroit—Frederick Post Co 

Fort Wayne—Fort Wayne Blue 
Print & Supply Co. 

Fort Worth—Majestic Reprodu: 
tion Co, 

Houston—Texas Br. Frederick 
Post Co. 

Indianapolis—Indianapolis Bluc 
Print & Litho Co. 

Jacksonville—A. R. Cogswell 

Kansas City—Western Blue 
Print Co. 

Knoxville—Sehorn & Kennedy 

Les Angeles—McKinney Blue 
Print Co. 

Memphis--Wray Williams Blue 
Print Co. 

Milwaukee—Frederick Post Co 
of Wis. 

New Orleans—Southern Blue 
Print Co. 

- York—John R. Cassell Co., 
ne. 

Oklahoma City—The A & E 
Equipment Co. 

Omaha—Standard Blue Print Co 

Philadephia—Philadelphia Blue 
Print Co. 

Pittsburgh—American Blue 
Printing Co. 

Portland—J. K. Gill Co. 

St. Lewis—Service Blue Print 
& Photo Copy Co. 

Salt Lake City—Salt Lake Blue 
Print & Supply Co. 

Seattle—K uker-Ranken. Inc. 

Tampa—Office Equipment 
Company 

Toledo—Toledo Blue Print & 
Paper Co. 

Tulsa—Triangle Blue Print & 
Supply Co. 

Washington, D. C.—R. E. 
MacMichael 

Wichita—City Blue Print Co. 


SENSITIZED PRODUCTS 


JUST PHONE OR WRITE 
YOUR NEAREST POST MAN 
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ENR CONSTRUCTION VOLUME AND NEW CAPITAL - «+ FHA MORTGAGES 




























————March Three Months—— ENR COST INDEXES 
(,000 omitted) 1941 1942 Cc me," 1941 1942 Cc ihe 260 
ieee «caw ds ... $452,430 720.485 +61 0 $1,461,248 $1,993,088  +36.0 
Fete Construction. ee | ee ee 8 ae 187.704 —52.0 
Oo ( Constraction... eee “, . Sie en 662 186 +76.0 1,071,232 1,805,384 +68.5 
a rege. i, 279,839 616,398  +120.0 748.658 1.639.685 +119.0 
Produ Capital...... $653.542 $46,991 —93.0 $1,332,653 $1,419,454 +6.5 
foe Oe ee ey ee, 80,982 45.571 —49.0 220 652 162,250 —26.0 
Federal entered work) . acl 110 1,420 +1.1900 39,501 15,249 —61.0 
Federal (federal work)...... ....-. Re Awasdccs) cute. | ORR RD. 1,000 8 +16.0 
rigages Selected for A 
FA a (ride Il). spre $138,231 $75,059* —46.0 $323,929 $196,423* —39.0 { 
Pt Preliminary. BUILDING COST] 
is | 





CONSTRUCTION COSTS ... WAGE RATES . . . PRICES 




















oo I : April———_—- ~ Sanne aan 
April——. _% ——1941 a 1938 1939 _~——1940 
1941 1942 Change Mar Apr. % Mar Apr % 
Construction Cost me 
a 1913 =100¢...... 252.40 271.78 +7.7 250.71 252.40 +0.7 269.71 271.78 +0.8 ENR INDEX NUMBERS 
BNR Building Coat Index. 208.60 219.55 +5.2 207.88 208.60 +0.3 218.88 219.55 +0.2 Construction Cost Building Cost _ Volume 
{Does not reflect increased costs due to more overtime. lower labor efficiency, delivery delays, etc Base = 100 1913 1926 1913 1926 13 ‘26 






Apri. a2... 71.78 130.64 290.55 118 68 


1942", 269 71 129 656 218.88 118.32 578 253 






ENR 20-CITIES’ AVERAGE 














































2 29.51 218.44 118.08 507 222 
Common Labor.........-. $0.725 $0.788 +8.7 $0.716 $0.725 +13 $0.780 $0.788 41.0 Feb. WAB.. 280.41 age.ek Se te Oe aoe iz6 
Skilled Pr abee (Av 3 trades) 1.480 1.541 +4.1 1.468 1.480 +0.8 1.538 L.54b +0.2. Tea. 1941 .. 266 127 94 21637 116.96 217 95 
oO ere 1 564 1.645 +5.2 1.561 1.564 +0.2 1.638 -.1°645 + +04 | Nov. 1941 268 127 93. 216.54 117.05 282 124 
Structural ne L556. 1.602 $3.0 1.535 4.556 1.6) 1.509 1.602. 0.2 Og 1041. 2aeeO” 197 13° 215.92 116.72 263 115 
CampemtetS.... os... cee 1.320°" 1.376 44.2 1.307 1.320 +1.0 1.376 1.376 0 Sent -198 aes 12 126 48 914.58, 116.00 419 184 
aa ’ #°-126.18 212.45 114.84 434 190 
Cement. per bbl.......... $2.52 $2.60 43.2 $2.52 $2.52 0 $2.60 $2.60 6 Re ae ete Sage 113,64 438 278 
Reinforcing steel, per cwt. 2.56 2.62 +2.2° 2.56 2.56 0 2.61 2.62 +0.4 June, 1941 26 eS: 123 44 209.41 113°20 492 216 
Struct. steel shapes, base 2.10 2.10 0 2.10 2.10 0 2.10 2.10 0 May. 1941 255 55 $22.84 200.24 113.11° 275 121 
Sand. per ton sede seveves iy 1.21 +3.4 1.17 cae 0 1.21 1.21 0 } il. 1941 252 40 121.33 208 60 412.76 3z2 141 
Lumber. 2x4 Fir, per M ft.. 40.59 47.88 +17.9 40.59 40.59 0° 47.80 47 .88 +0.2 Mar : 1941 250 71 120.52 207.88 112.37 356 169 
Lumber, 2x4 Pine per M ft. 37.66 42.29 +123 37.85 37.66 ~0.5 42.06 42.29 +0.5 i inte a 
Brick, common per M. 14.50 15 33 +5 7 14.50 14.50 0 15.28 15.33 +0.3 1941 (Av.) 257.84 123.95 211.46 114.32 375 164 
Ready-mixed concrete. c.y.. 6.94 7.19 +36 6.93 94° «+0.1 7.20 7.19 0.1 1940 (Av ) 241.96 11631 202 81 109 64 269 JI8 
Struct clay tile, 3x12x12. 74 34 76 62 +3 ; 74.34 4.34 0 75.91 76 62 +0 9 1939 Av.) 235 51 193.21 197.44 106.73 211 4° 
Paving asphalt. cars ton 14.29 15.36 +7.5 14.24 FA-g9 +0.4 15.31 15.36 +0.3 1938 YA) - 935 86 113.34 196.83 106.40 197 6 
MATERIAL SHIPMENTS ... iuilbine PERWATS 160 Seiled bang Trades aa 
" ’ . ik) = «6 
*: 3 —Mareh——" % Feb &% Change 150 an eon , ASE 
1941" "1942 Change 1942 Feb.-Mar i 
Lumber (% wk seas av 1935-'39) NL.MLA....... 139 5 WA T45.8 +4.5 154.5 =§.6 i 440 
Steel (% operating capacity) AISI. .......... 98.9 97.9 —-1.0 97.1 +0.8 | | 
< & +130 | 10 
February - % ——TwWo Months—— % ° \ 
1941 1942 Change 1941 1942 Change X}+120 CONSTRUCTION WAGES 120 
Fabricated Structural Steel, tons, AISC 161.354 153,732 —4.7 325,944 312.612 —4.0 SHELO ENR-20-City Average 
Cement, thous bbl, U.S B of M 7.456 8,285 +11.1 15,440 17.405 +12.7 a Hourly Rates 
Building Permits. Dun & Bradstreet wo 
(,000 omitted) . . $93,601 $88, 486 —5.5 $199,159 $150 809 —24.3 3 
z 
a Common labor 





COST OF LIVING INDEXES 







average -- 
























-——February——. % Jan % Change 
1941 1942 Change 1942 Jan.-Feb 
Cost of tavieg en, ee. eS wcwwee 86.1 95.2 +10.5 94 5 +0.7 ae hd 
Rent (Housing) Index 87.7 90.4 +3.1 90.1 +0.3 
4 Total Employment (est.) thous . B LS : 37,448 39,842 +6.3 39.871 —0.1 1938 1939 1940 1941 1942 
bP Construction Employment (est ) thous . B.L.S. 1,678 1,632 —2.7 1,658 —1.6 






ENGINEERING CONSTRUCTION CONTRACTS———ENGINEERING NEWS-RECORD——MARCH, 1942 


Engineering News-Record reports projects of the following minimum costs —waterworks, ercavation, ivetoees and irrigation, $15,000; other public works, $25,000; 
industrial buildings, $40,000; other buildings, $150,000 


Four Weeks—Thousands of Dollars (000 Omitted) 


























-————— United States——_-—_ 

New Middle Mid West of Far March -— Three Months—. 
, . Public Works England Atlantic South West Mississippi West 1942 1942 1941 Canada 
¥ Waterworks..... ae ee 973 740 2,184 349 4,490 406 9,142 25,714 20,741 134 
ee eek Vk yw cata pag 6 92 1,753 1,363 1,979 1,292 2,409 8, 888 21,468 31,392 439 
Bri . public ease Sule 128 2,038 983 756 480 1,030 5,415 18,659 26 ,494 25 
: Eart work and waterways. aqnadare 334 489 111 280 1,017 4,661 6,892 153 ,520 38 ,039 375 
bs Streets and roads Dae 93 5,422 11,162 11,867 5,841 2,863 37 , 248 85,761 136 , 567 2,186 
Buildings, public.............. 14,419 54,662 126 .306 73,990 206 ,023 50, 838 526,238 1,262,092 638,414 1,860 
Unclassified, public. ......... 5,791 15,830 16,483 1,989 21,031 7,239 68 ,363 238,170 179 , 585 5,218 
IIIS. . iin 6 eee cccsaees mts 21,830 80,934 158 ,592 91,210 240,174 69 , 446 662,186 1,805,384 1,071, 232 10,231 









Federal government puteted in 
above i fications) . s<% 21,498 69,101 149 , 066 84,169 230,144 62,420 616,398 1,639,685 748 ,658 















Private 





sree, peivate sratcgtehae ‘eee en a aie bea g> regen Mt ay agian ee 100 100 205 2,803 
Buildings, industrial............ 1,791 6,352 7,260 5,135 =~ 748 * 3,223 24,509 77 ,3¥8 “ “TST, 761 4,504 
Buildings, commercial.......... 5,700 if’ 396 2,769 3,451 8,508...) 9,926.» 37,750 91 , 305. 155,738 5 







Unclassified, private........... 350 om eS Pe 5 3.4 © 310 18 876 


ent Weticiligpeetmet”) apeemempemeeny sea 
Total private scene okuwgd baths 7,841 15,299 10,029 8,751 11,620 £3,762 67,299 187,704 » 390,016 4,594 













Total Engineering Construction: * . , eS Ae 
March, 1942 — (4 weeks)...... 29,671 96 , 233 168 ,621 99 , 961 251,794 ~~ 83,205 729,485 %, aie aya uni ba 6G 14,825 
February, 1942 — (4 > Re 15,617 78,540 117,572 128 , 508 134 ,346 160, 240 CURE a 0s coche es False ceo 9,039 
nee peel oe) = Oe noe 22,362 100,424 74,677 120,821 98,145 36,000 GEE cues oieiia i ivsiek pads 26,791 
De kene 69 562 315,530 515,701 317,212 464 ,698 310,385 Geneve \ Ce hi Nats a3 31,720 
Three foe SOMES oT ye css 80 ,643 336, 104 289 ,798 331,071 249 , 387 SPOS ect iret ‘iesveese 1,461,248 42,736 
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HOW TO HELP KEEP 
UNCLE SAM’S TRAFFIC 
ROLLING SAFELY 


White Concrete Reflecting Curb on military access roads and strategic highways 
helps reduce accidents and speeds traffic flow by increasing driving visibility 


WHY WHITE CONCRETE REFLECTING CURB 


MAKES DRIVING SAFER... 


@ When headlights strike reflecting curb, saw-toothed 
faces reflect the light directly back to the driver's eyes. 


Result: A gleaming white guide to safety. 


VERY TRUCK ... every “jeep”... every 

piece of mechanized military equip- 
ment and every private car is worth 
more today than ever. Victory partly 
depends upon keeping them rolling 
safely. And that is where White Con- 
crete Reflecting Curb enters the picture. 


Many accidents on our highways 
have been due to poor visibility —par- 
ticularly at night. On any important 
highway, especially on new access 
roads and along strategic highways, 
White Concrete Reflecting Curb a 
qnndy defines the road by day and 
provides a prominent white guide to 
safety at night, even on dark rainy 
nights when normally there is almost 
a complete blackout. 

The reason is as simple as ABC. 
Reflecting curb, made with Atlas White 
cement, has saw-toothed faces. These 


faces are designed and angled to re- 
flect the light from the driver’s head- 
lights directly back to his eyes. Thus 
the curb is highly visible and provides 
a gleaming guide to safety far ahead 
of the car. 

Only reflecting curb can do this. 
Smooth curb wastes the light. It reflects 
it forward, away from the driver, and 
visibility is poor. Reflecting curb con- 
serves the light. It directs it back to 
the driver, and visibility is high. 


The new 32-page book, complete 
with photographs, illustrations, work- 
ing drawings and specifications, tells 
the story of this new safety curb. Send 
today for “A White Guide to Safety.” 
Write Universal Atlas Cement Com- 
peer United States Steel Corporation 

ubsidiary), Chrysler Bldg., N. Y. C. 
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Facts to remember about 
White Concrete Reflecting Curb 


I. Adequately defines the road by 
day. 

2. Provides a bright guide to safety 
on dry nights, and an even brighter 
guide on rainy nights with no other 
illumination than car headlights. 


3. Is moderate in first cost and low 
in maintenance cost. 


4. \s built of white concrete because 
(1) white surfaces refiect, do not 
absorb light and (2) white concrete 
provides sharp contrast te sur- 
rounding objects. 


orrices: New York, Chicago, Philadelphia, 
Boston, Albany, Pittsburgh, Cleveland, Minne- 
apolis, Duluth, St. Louis, Kansas City, Des 
Moines, Birmingham, Waco. 
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Public Work Reserve becomes 


local plan unit in shakeup 


Cut off from WPA, agency is converted into practical 
planning unit to encourage local governments to look to 
community needs that can be presently financed. 


The Public Work Reserve set up some 
months ago by the Federal Works Agency 
with Works Progress Administration fi- 
nancing has been divorced entirely from 
the WPA and reorganized as a joint unit 
of FWA and the National Resources 
Planning Board. 

The Public Work Reserve was intended 
to encourage local governments to ac- 
cumulate reservoirs of construction proj- 
ects which could be carried out as part 
cf a post-war public works program. It 
had only limited funds and therefore in 
general confined itself to gathering lists 
of projects, but it was hoped that it 
would provide the framework for a 
more impressive organization if Congress 
passed the administration-supported Wag- 
ner Planning Bill. This bill would have 
authorized substantial sums for advance 
works planning, but it was voted down 
by Congress. 

The new unit, known as the Local 
Public Works Programming Office, is at- 
tached jointly to the office of the Federal 
Works Administrator and to Frank Her- 
ring’s Public Works Planning Division 
of NRPB, and is financed from the funds 
of the two agencies. It differs from the 
Work Reserve in adopting a more realistic 
approach to planning in advance. 

Instead of simply gathering a reservoir 
of projects, it encourages local govern- 
ments to draft a six-year plan of public 
works which it proposes to undertake 
with funds now in sight, without regard 
to any hypothetical federal program. This 
six year plan would start with the cur- 
rent year and in its early years would, 
necessarily, concentrate on projects con- 
nected with the war. Desirable non-war 
projects would be deferred to the later 
years of the program. The plan would 
be revised each year so that it would 
always extend ahead six years. 

The theory behind this approach is 
that the simplest test of whether a project 
is a good one for a federally-aided works 
program is whether the local agency 
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would carry it out with its own funds. 
Thus, if a PWA-type program is_in- 
itiated after the war, the needed reser- 
voir of projects can be obtained by tele- 
scoping the six-year plan. 

The federal programming office will 
confine itself to giving technical aid on 
the mechanics of planning to responsible 
state and local government officials and 
agencies. Choice of projects will be en- 
tirely a local responsibility. The or- 
ganizational structure of the new unit has 
not been finally determined, but for the 
present the regional and state offices of 
the former public work reserve are being 
used. 


In Engineering and Construction 
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Approve funds to ease 
capital housing jam 


Expenditure of $50.000.000 to provide 
housing and municipal public works to 
relieve war congestion in Washington is 
authorized in amendments to the Lanham 
defense housing act passed by Congress 
last week and now awaiting Presidential 
signature. 

The present Lanham act. under which 
most war housing is built. au- 
thorizes federal construction of housing 


being 


for war workers and families of enlisted 
men, but makes no provision for federal 
employees. 

The new measure would authorize the 
National Housing Agency to build $30.- 
000,000 worth of housing in and near the 
District of Columbia and would also au- 
thorize the Federal Works Agency to 
expend $20,000,000 on schools, hospitals, 
sewers, and similar public works in the 
district. In the case of both housing and 
ot general public improvements. the 
money is to be expended under the terms 
of the existing Lanham act. 





Demountable houses prove sturdy in high wind 


sembled by bolting. The high wind broke the 
foundation skirting and carried the house 
forward about 3 #t., but it moved as a solid 
After the house came to rest, windows 
and doors still opened, bolted section joints 
between floor and wall were still together nd 


Although moved about 3 ft. in a recent 
windstorm of almost cylonic volume, the above 
TVA-designed demountable house near Muscle 
Shoals took the violent shakeup without seri- 
ous damage. (ENR May 1, 1941, p. 706.) 

One of a group of 150 built in 1941 to 
house workers in the area, the building is of 
frame structure with wallboard exterior and in- 
terior, consisting of three-dimensional sec- 
tions which were trucked to the site and as- 
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mass. 


practically ‘all wallboard remained intact. 
Damage was for the most part confined fo the 
loss of shingles from the roof and to the skirt- 


ing of the foundations. 
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Flexible building codes 
urged for war's duration 


Cities in defense areas, where most of 
the building construction to be permitted 
during the war will take place, have 
been advised by the American Municipal 
Association to adopt an emergency ordi- 
nance waiving existing building code pro- 
visions that conflict with requirements of 
the defense housing critical list that was 
recently issued by the War Production 
Board. 

The WPB list (ENR Mar. 19, 1942, 
p. 447) limits use of electrical, plumbing 
and other building materials to such an 
extent that it is almost impossible to 
build a house in conformity with provi- 
sions of the more stringent municipal 
building codes, the Association reports. 
Adoption of an emergency ordinance will 
provide a means by which priority as- 
sistance for essential defense housing can 
be made available immediately, without 
forcing local officials or builders to ignore 
or violate building codes. It will also 
permit the automatic revival of all former 
building code standards immediately 
upon appeal of the ordinance, or upon 
expiration of the present war-time emer- 
gency. 

Such an ordinance is under considera- 
tion in Milwaukee, Wis., where a proposal 
has gone before the city council to create 
a committee to rule on the acceptability 
of various substitutes for prohibited ma- 
terials. 


Approve interconnection 
of private utility lines 


In the first order issued under Section 
202(d) of the Federal Power Act since 
war was declared, the Federal Power 
Commission has authorized construction 
of a permanent interconnection near 
Somerset, Mass., between the facilities of 
New Bedford Gas and Edison Light Co., 
and those of the Montaup Electric Co. 

Section 202(d) empowers the Commis- 
sion to approve connections for emer- 
gency use only without subjecting the 
party or parties to its jurisdiction be- 
cause of such connection. The order 
states that the connection, of at least 
25,000 kilovolt-amperes capacity, will pro- 
vide for the interchange of electricity be- 
tween the two companies to assure an 
adequate and continuous power supply 
for war industries in southeastern Massa- 
chusetts. 

The New Bedford Gas Co., supplies 
electric service in Bristol and Plymouth 
counties, and sells at wholesale to dis- 
tributors in Barnstable, Dukes, and Ply- 
mouth counties. The Montaup Electric 
Co., operates a generating plant in Somer- 
set, and sells at wholesale to three other 
electric companies operating in Massa- 
chusetts and Rhode Isiand. 
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Corps of Engineers 
asks surveying tools 


The War Department has issued 
an appeal to the public for survey- 
ing instruments for the use of the 
Corps of Engineers in construction 
work, with* particular emphasis on 
transits, levels and plane tables. All 
surveying equipment in the hands 
of commercial firms has been pur- 
chased by the Corps of Engineers, 
but there is still an acute shortage. 
The Corps is now prepared to 
rent, purchase or borrow instru- 
ments in the hands of private in- 
dividuals or firms, all sales to be 
made with or without the recapture 
ciause, as the owners decree. Maj. 
R. L. Richardson, Office of the 
Chief of Engineers, is in charge of 
the procurement effort. 


Coulee power plant marks 
year of operation 


During its initial year of service, com- 
pleted in March, the power plant at 
Grand Coulee Dam has delivered more 
than 400,000,000 kw.hr. of energy, John 
C. Page, commissioner of the Bureau of 
Reclamation said in a recent report to 
the Secretary of the Interior. 

The total production, Page said, would 
provide sufficient energy to manufacture 
20,000 tons of aluminum, or enough to 
build 1,200 four-motored bombers or 
6.400 fighter planes. 


Mexico adds to exte 
general works progr. 


Added to an already extensive |. ¢;,) 
construction program were a nur ver ,, 
important jobs announced by mun. ipalj. 
ties and the government of Mexi:., Jay 
week, 

The work announced included 

A $2,000,000 modernization prieray 
at Vera Cruz, Mexico’s leading and «\\dex 
port, to include street paving, contri 
tion of a hospital, new schools an! y¢ 
conditioning of existing schools, additioy. 
to water service, expansion of electri 
illumination, two public markets and 4 
municipal slaughter house: announce 
ment of imminent resumption of constru: 
tion of the Southeastern Railroad con. 
necting Mexico City and Campeche and 
Yucatan states by rail at an estimated 
cost of $4,550,000; resumption of con 
struction of the Tequixquiac tunne! to 
relieve flood peril for the federal district, 
which includes Mexico City; and the pur- 
chase of two dredges in New York to be 
added to the government’s dredging fleet 
for general port improvement work soon 
to be started. 

In addition, the National School of 
Mining, third oldest in the world, is to 
be reconditioned as the result of a $22,500 
cash gift made by Gen. Maximino Avila 
Camacho, minister of communications 
and public works and brother of the 
president, to the National University of 
Mexico which is custodian of the historic 
building. The building housing the 
school, in downtown Mexico City, has 
been near collapse for some time. 


Truck team carries 37-ton plate girder 


The last construction trestle girder removed 
from Grand Coulee Dam is shown en route 
to Pacific Coast shipyards tor conversion into 
ship parts. This girder, largest of those making 
up the trestle, was 100 #t. long, 8 ft. high 
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ond weighed 74,000 Ibs. Contractors placed 
the bulky load on timber cribbing, securely 
fastened on the chassis of two trucks. Close 
team work between the drivers of the vehicles 
was of prime importance. 
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Labor protests win some modification 


of FWA program opposing plastering 


Snyder tells heads of three unions agency will consider use of plaster 
on semi-permanent structures if no waste is involved. 


In the face of labor protests, the Fed- 
eral Works Agency is reconsidering the 
possible use of its plastering in some 
types of buildings constructed as part of 
the emergency community facilities pro- 
gram. 

The dispute arose over FWA opposi- 
tion to the use of plaster when it estab- 
lished the simplified standard designs for 
buildings (ENR, April 2, p. 9). Two 
standards were established —a_ purely 
temporary wooden building and a simple 
masonry building, to be composed of 
standard units, for use where some _ pos- 
sibility of a post-war utility was thought 
to exist. The standards were drawn to 
eltminate all “frills” such as plaster. 

This decision was promptly protested 
by the plasterers’ unions—the Lathers, 
the Operatives Plasterers, and the Brick- 
layers and Plasterers. In contrast to the 
general situation in the building trades, 
there is considerable unemployment 
among these crafts as a result of the 





Water rates reduced to 
permit "Victory Gardens" 


Any consumer served by the Los An- 
geles Water Department may now plant 
a “Victory Garden.” assured that the 
cost of extra water used will be charged 
ai the same rate as that paid by farmers 
who irrigate with Los Angeles aqueduct 
water. The reduced charge is made under 
a plan for credit allowance on the bill of 
each consumer, based on the consumer’s 
own statement as to the area he plans to 
irrigate, and assumes that the use will be 
24 in, per season. 

The city’s domestic rate is 14.8 cents 
per hundred cubic feet and the irrigation 
rate is about 10 cents per hundred cubic 
feet less. As a check, meter readers are 
instructed to satisfy themselves that a 
garden has been planted. 


Massachusetts board 
receiving registrations 


The Board of Registration of Profes- 
sional Engineers and of Land Surveyors 
for the Commonwealth of Massachusetts, 
created by legislative act in October, 
1941, has been formed and is now receiv- 
ing applications for registration at its 
offices in the State House, Boston. 

Members are Ralph F. Gow, chairman; 
Gustavus J. Esselen, vice chairman; Hol- 
combe J. Brown, Karl B. McEachron and 
Albert Haertlein, secretary. 
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temporary nature of much war building 
and the increasing use of such finishes 
as plasterboard. 

Responding to these protests, Assistant 
FWA Administrator Baird Snyder last 
week wrote to the presidents of the three 
unions, saying that FWA only intended 
its flat prohibition of plastering to apply 
to the wooden structures. Snyder said 
that on the semi-permanent buildings 
consideration would be given to the use 
of plaster if it proved to be of any spe- 
cial merit; and if it would not involve 
any waste of labor, materials, or trans- 
port facilities. 

This answer is not believed likely to 
prove satisfactory to unemployed plaster- 
ers, but it is not thought in Washington 
that any serious difficulties will arise in 
connection with FWA projects. It is felt 
that the other building trades will not he 
inclined to support drastic action—par- 
ticularly in view of the policy adopted 
some months ago by the Building Trades 
Department that members of trades 
where there is unemployment be trans- 
ferred to trades where shortages exist. 


Montana road maintenance 
appropriation unchanged 


Howard W. Holmes, Montana state 
highway engineer, said recently that 
budgeted maintenance appropriations of 
$4,100,000 for the period from January 
1, 1942, to June 30, 1943, will not be 
altered despite an expected 35 percent 
reduction in gasoline tax revenue for 
that period. 


Senate approves billion 
for Navy public works 


A billion dollars worth of naval 
public works is authorized by a bill 
which the Senate passed last week. 
As with all recent authorizations 
of this character, no detailed break- 
down of the proposed expenditures 
has been made _ public. 


Nearly 
$200,000,000 will go for expansion 
of aviation facilities. For storage of 
liquid fuel, $175,000,000 is allotted, 
and a like sum for ordnance stor- 
age. Another $139,000,000 is for 
general storage. Largest remaining 
item is $117,000,000 for personnel 
training and housing. A $46,000,- 
000 floating drydock program is 
authorized. 
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Design competition for 
Washington D. C. bridge 


Late this month the commissioners of + 
the District of Columbia will select an 
engineer for the $4,000,000 bridge across 
the Anaocostia River in Washington. 
Selection will be made on the basis of 
competitive designs submitted by four 
engineering firms as a result of invita- 
tions extended several months ago. The 
firms are: Parsons, Klapp, Brinckerhoff 
& Douglas of New York. Modjeski and 
Masters of Harrisburg. Pa., Sverdrup & 
Parcel of St. Louis, Mo. and Harrington 
& Cortelyou of Kansas City, Mo. Each 
has been asked to work in association 
with an architect. 

Each of these firms will submit pre- 
liminary designs for a bridge, for which 
they will be paid $2,500. The District’s 
engineers will then prepare cost  esti- 
mates by applying a set of unit prices 
to all the quantity schedules. Finally 
a choice will be made among the designs 
on the basis of economy of cost, economy 
of materials, appearance. time to build, 
and the fee for which the firm will pro- 
vide complete engineering service. 


Court upholds Illinois 
building authority 


Constitutionality of a new law which 
created an Illinois Public Building Au- 
thority was upheld last week in a circuit 
court at Springfield. The purpose of the 
authority is to purchase, construct. main- 
tain and operate buildings in Springfield 
and Chicago for use as state office build- 
ings. It is empowered to issue $12.000,000 
in revenue bonds to finance the opera- 
tion of such buildings. 

The agency is composed of Governor 
Green and other state officials. 

Powers of members of the board were 
challenged by State’s Attorney A. H. 
Greening, in a quo warranto suit filed 
last year. The court’s decision said that 
a state official appointed exofficio to 
another board had not been named to a 
new position, but merely had assumed 
new duties under his state office. 


Abolish city's public 
works, inspector offices 


The office of director of public works 
and of buildings inspector, at Greens- 
boro, N. C., will be abolished as a war 
economy move May 1, to save the city 
an estimated $14,000 annually in salaries 
and operating costs. 

City Manager C. W. Smedburg said 
the duties of the public works girector 
will be consolidated with those of the 
city manager, while H. L.. Medford, city 
engineer, will assume work of the build- 
ing inspector’s office. 
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A. N. Talbot, research leader, dies 


Arthur Newell Talbot, professor emeri- 
tus of engineering at the University of 
Illinois, died in Chicago on April 3 
after a short He was in his 
85th year. Though he retired from reg- 
ular teaching in 1926, Dr. Talbot con- 
tinued to take an active part in research 
and in the deliberations of many engi- 
neering and scientific organizations, up 
to the time of his last illness. He did not 
give up his direction of the track stress 
studies of the American Railway Engi- 
neering Association until last year when 
he resigned as chairman of the special 
committee that he had headed for 27 
years. 

Dr. Talbot was born in Cortland, IIlL., 
in 1857, and studied civil engineering un- 
der Ira O. Baker at the University of 
Illinois, receiving his bachelor’s degree 
in 1881. After four years of railroad 
work in the West he returned to the uni- 
versity to begin a notable career as a 
teacher, becoming professor of municipal 
and sanitary engineering in 1890. Early 
in that period he took an active part in 
engineering research and fostered the 
establishment of facilities at the university 
for hydraulic studies and the testing of 
construction materials. This early work 
was climaxed in 1938, when the university 
changed the name of its great materials 
testing laboratory to the “Arthur Newell 
Talbot Laboratory.” 

Evidence of the versatility of Dr. Tal- 
bot’s early studies is found in the now 
well known Talbot formulas for determin- 
ing maximum rates of rainfall and for 
fixing the areas of waterways, also the 
“Talbot spiral” widely used for railroad 
curves. In 1903, when reinforced 
crete was only beginning to be recog- 
nized as a structural material, Dr. Talbot 
began experimental work in this field 
that soon placed him among the leaders 
in the development of rational designs 
for structures of reinforced concrete. For 
many years he represented the American 
Society of Civil Engineers on the Joint 
Committee on Concrete and Reinforced 
Concrete. Most extensive of Dr. Talbot’s 
research work was that as head of the 
A.R. E. A. committee on stresses in track, 
work that included extensive field and 
laboratory tests by a large staff and de- 
veloped much fundamental knowledge 
concerning railroad track. 

Most of the engineering and scientific 
societies in which Dr. Talbot took an 
active part elected him to honorary mem- 
bership in recent years. He was elected 
president of the American Society for 
Testing Materials in 1913-14, and of the 
Americén Society of Civil Engineers in 
1918. He was the recipient of many med- 
als and awards, including the John Fritz 
Medal in 1937, the highest award in the 
engineering field. 


illness. 


con- 
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Arthur Newell Talbot 


Tunnel fire halts 
Penn turnpike traffic 


Traffic on the Pennsylvania Turnpike 
was stopped for about five hours April 5 
when a trailer-truck loaded with rub- 
berized cables, paint and varnish caught 
fire midway through the 5,700-ft. Laurel 
Hill tunnel, 65 miles east of Pittsburgh. 

Great heat in the confined space ham- 
pered firemen and caused damage esti- 
mated at $10,000 to the tunnel. Water 
tanks, placed under the tunnel for fire 
purposes, were utilized in fighting the 
blaze. 

The fire caused the first traffic delay 
since the superhighway was opened. 


Reforestation slowed 


Scarcity of rural labor and concentra- 
tion on foodstuff production has seri- 
ously slowed reforestation on _ private 
land in Kentucky, State Forester Ken- 
neth G. McConnell has announced. Urg- 
ing that tree planting be continued to 
prevent soil erosion as well as to form a 
potention lumber supply, Mr. McConnell 
said that last year 1,077,000 trees were 
planted, but that unless the demand 
greatly increases before the planting 
season ends, less than half of that num- 
ber would be set out this year. 


. . + 


Abandon lighting program 


An extensive street lighting installation 
program planned for 1942 by Saskatoon, 
Saskatchewan, has been abandoned due 
to recent orders from the Metals Con- 
troller at Ottawa which clamped tight 
restrictions on the use of conduits and 
wires for non-war purposes. 
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OPA opens field 
office in 16 major cities 


Expanding its field operation- 
the 11 regional offices alread 
lished, the Office of Price Admi: 
has announced the establishme 
field offices. The move is made 
ing to Frank Bane, director of 
vision of Field Operations, to 
service to the public and indust: 

Previously, OPA field operatic 
cept for rationing—have been co: 
by the regional offices, each cov, 
group of states. Through the field 
OPA will have staff men who « 
vote full time to the price adm 
tion problems of any given community 
Rationing will continue to be admi 
istered through the State Rationing Ad 
ministrators and the local 
boards. 

Cities in which the field offices ar 
located are: Hartford, Conn.; Newark 
N. J.; Buffalo, N. Y.; Pittsburgh, Pa.: 
Birmingham, Ala.; Memphis, Tenn.; [) 
troit, Mich.; Milwaukee, Wis.; Indianapo 
lis, Ind.; St. Louis, Mo.; New Orleans, 
La.; Houston, Tex.; Salt Lake City, 
Utah; Los Angeles, Cal.; Seattle, Wash.. 
and Richmond, Va. 


rationing 


New York bridge, tunnel 
tolls show gain for 1941 


Despite the gasoline curtailment of last 
fall, and mounting restrictions on non- 
essential automobile use as 1941 ended, 
traffic and revenue from the two vehicular 
tunnels and four bridges in the New York 
metropolitan area operated by the Port of 
New York Authority mounted sharply in 
1941 over 1940, according to the Au- 
thority’s 21st annual report. 

During 1941, a total of 30,600,567 
vehicles used the six interstate tunnels 
and bridges. a rise of 3.204.166 over 1940. 
Net revenues, showing a rise of 36 per- 
cent, were $8,740.131.32. Slightly more 
than three-quarters of the traffic consisted 
of passenger automobiles. 


Mexico limits all road 
contracts to own citizens 


All Mexican government contracts for 
road work, including those on the Mexi- 
can sections of the Pan American High- 
way, have been and will be awarded 
exclusively to Mexicans, the Ministry of 
Communications and Public Works has 
announced. General Maximino Avila Ca- 
macho, Minister, said his announcement 
was made to deny rumors that some of 
these contracts are to be given to foreign- 
ers and that contracts now held by Mexi- 
cans might be cancelled in favor of 
United States firms. 
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Engineer Corps considers 
equipment rental rate 


Establishment of a standard schedule 
of rental rates to govern the use of equip- 
ment not owned by the construction con- 
ractor is being considered by the Corps 
of Engineers. Under a plan now being 
tudied by the corps, the War Production 
Board, and the Office of Price Administra- 
ion, rates for all rental of equipment 
‘rom third parties would be based on the 
“Green Book” of the Associated Equip- 
ment Distributors. 

At present, rates for third-party rentals 
are established by competitive bidding, 
and the lease includes a recapture clause. 
Rental rates for contractor-owned equip- 
ment under fee contracts are set accord- 
ing to a table largely derived from the 
\ssociated General Contractors’ equip- 
ment ownership cost tables. Whether the 
proposed new arrangement on third-party 
rentals would modify the recapture situa- 
tion is not yet known, but an early ruling 
on this phase of the arrangement is 
expected, 





Minnesota offers men for Alaska road 


WPA airport program 
improves 900 sites 


Howard O. Hunter. Commis- 


sioner of Work Projects. said in a 
recent report that the WPA air- 
port construction and improvement 
program has bettered the facilities 
of the nation’s flying forces at 900 
including 350 sites 
projects are now in progress. The 


sites, where 
current work represents a great 
part of all wartime airport con- 
struction and improvement for the 
armed forces, Hunter said. The pro- 
gram, now in the construction phase 
comprises, almost without excep- 
tion, projects for war and navy de- 
partment airports and for civilian 
fields which the army and navy are 
using or will use and have certified 
to be of military importance for 
the nation’s war program. 
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New bridge under way near Jefferson Memorial 


Construction of foundations for a new bridge 
over the Tidal Basin in Washington, D. C., 
(above) has been complicated by old sub- 
structure works for the gates and retaining walls 
of the basin. The bridge piers rest on wood 
pile foundations which were constructed inside 
© cofferdam consisting of an earth dike on 
the basin side, and a modified earth-filled Ohio 
River box on the other side. Piers are solid 
concrete to above the tide level and the beams 
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of the superstructure are to be set on indi- 
vidual pedestals capped with steel! plates. 

The bridge is a part of a general traffic im- 
provement program which will include a grade 
separation to carry incoming traffic from Vir- 
ginia on 14th St., S. W., over traffic from 
Maine Ave. Contractor is Charles H. Tomp- 
kins Co., John A. Scheibel superintendent. The 
job is by the Public Roads Administration and 
the Board of Commissioners. 
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Governor Harold E. Stassen of Minne- 
sota early last week offered to loan to the 
federal government the engineering staff 
ef the Minnesota Highway Department 
for surveys and construction of the Alaska 
Highway. 

Following the governor's offer, repre- 
sentatives of the federal governments of 
the United States and Canada met on 
Saturday with Minnesota officials to ex- 
plore the possibilities of the proposal. 
The conference was held in the office of 
A. E. Palen, district Public 
Roads Administration at St. Paul. Other 
representatives of the PRA were J. S 
Bright of the San Francisco region and 
A. C. Clark, personal representative of 


engineer, 


Thomas H. MacDonald, commissioner of 
public roads. Roy M. Smith, deputy min 
ister of highways of Ontario, represented 
Canada and M. J. Hoffmann was the rep- 
resentative for the Minnesota Highway 
Department. 

Commissioner Hoffmann was asked to 
make an immediate survey of contract 
available in the Northwest, 
also to accept and file applications from 
skilled workers for the project. It is 
understood that a survey of road-building 
equipment was begun recently by the 
\ssociated General Contractors in antici- 
pation of an early call for bids on the 
work. 

The Public Roads Administration 
which is to have charge of the permanent 
construction, can employ contractors from 
either country for the work. Calls for 
bids now are expected to be made in 
May. 

After the meeting in St. Paul. J. S. 
Bright and A. C. Clark left for Fort St. 
John, British-Columbia, the point from 
which the new road will start (EVR 
April 2, 1942, p. 515). 


equipment 


Hear damage claims in 
munition truck explosion 


A committee appointed by Governor 
J. M. Broughton of North Carolina has 
begun hearings at Raleigh on damage 
claims resulting from the recent explosion 
of a government munitions truck on a 
highway near Smithfield, N. C. The ex- 
plosion occurred when the truck collided 
with an automobile, and seven persons 
were killed and considerable property 
damaged. 

The committee, which includes Charles 
toss, general counsel for the North Caro- 
lina Highway and Public Works Commis- 
sion, will merely hear claims, forwarding 
them to North Carolina congressmen. 
Governor Broughton asserted that such 
claims are matters for consideration of 
“the Government or Congress.” 
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Sand and gravel research 
fellowship available 


Applications for the Stanton Walker 
Fellowship for research on problems re- 
lated to the sand and gravel industry will 
be received up to May 1, 1942, on forms 
available from the Dean of the Graduate 
School, University of Maryland, College 
Park, Md. This fellowship, named for the 
director of engineering of the National 
Sand and Gravel Association, has been 
granted once before, for the years 1940- 
41, when it was held by Fred F. Bartel, a 
graduate of the University of Wisconsin 
in 1940, who studied the “durability of 
concrete as affected by aggregates”. Fel- 
lows enter upon their duties July 1 at the 
University of Maryland, and continue for 
12 months, with one month vacation. 
About half the time is spent in class and 
half in research. Remuneration is $600, 
and any engineering graduate from an 
accredited college is eligible. 


New York engineers work 
on Michigan access road 


Engineers from the office of Robert 
Moses, New York parks commissioner, 
are cooperating with the Michigan State 
Highway Department at Lansing in study- 
ing plans for construction of the first 
limited access highway in the state. The 
New York men act as consultants, study- 
ing plans already prepared by depart- 
ment engineers. and offer suggestions as 
to the design of structures. 

Employment of the Moses staff was au- 
thorized by the State Administrative 
Board at the request of G. Donald Ken- 
nedy, highway commissioner, who seeks 
to speed completion of a network of 
highways around defense plants. 


Contractors ask release 


from road work contracts - 


The 
last 
were possible for the state to release con- 
tractors from obligations on some of the 
road jobs in the state, so that their equip- 
ment could be war work now 
under way or in prospect. 

The governor began a series of con- 
ferences on the subject with D. J. Fair. 
state highway director, and Ross C. Keel- 
ing, chief engineer. 

J. W. Ballard, secretary of the asso- 
ciation, told the governor that the work 
on various war jobs in the state, would 
require all of the construction equipment 
now owned by Kansas contractors. 

“If it is necessary.” Governor Ratner 
said, “I feel I must ask the people of 
Kansas to continue the inconvenience of 
detours if that will help win the war.” 


Contractor’s Association 
asked Governor Ratner if it 


Kansas 
week 


used on 
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Arch dam built between gravity abutments 


A novel feature of the construction project 
undertaken to supply additional water for 
Camp San Luis Obispo, Calif., is a 185-ft. 
high arch dam, which is 600 ft. long on the 
crest, and built with concrete abutments, placed 
where they will aid the rock of the Salinas 
River canyon walls in taking the arch thrust. 
A portion of the haunch of the arches on 
either side is anchored into the rock of the 
canyon walls. To supplement these, abutments 
of heavy concrete blocks were cast on both 
banks. This design, of Leeds, Barnard, Hill 
ond Jewett, is somewhat similar to that used 
hy the same engineering firm for the Gibraltar 
Dam on the Santa Ynez River, built in 1920 to 
store the water supply of Santa Barbara, Calif. 
(ENR April 24, 1919, p. 820, and May 20, 
1920, p. 1003). 

Development of the supply required bring- 
ing the water from some other drainage basin. 
Nearest adequate source was the Salinas River, 
where, in a narrow canyon, if was possible, by 
construction of the dam, to develop a storage 
of 45,000 acre-tt. 

From. this reservoir, water will be delivered 


Steel Institute to honor 
best 1941 steel bridge 


The American Institute of Steel Con- 
struction will award a plaque for the 
most beautiful steel bridge built during 
1941, a recent announcement said. Fol- 
lowing past practice, designs to be con- 
sidered will include monumental, medi- 
um-sized, short span and movable bridges. 

A jury will make selections from photo- 
graphs submitted to the Institute head- 
quarters at 10] Park Ave., New York. 
Personnel of the jury, which will include 
architects and engineers, has not been 
announced. 


April 9, 1942 e 


ENGINEERING 


through a 9-mi. pipe line to a 3-mg. equalizing 
reservoir, whence a pumping plant with a 200. 
ft. lift discharges into a 8x8-ff. gravity flow 
tunnel, 5,000 ft. long, extending through the 
Santa Lucia range. From this tunnel, a 9,009-1 
gravity flow pipeline leads to Chorro reservo'r 
on the military reservation. Construction on the 
project was begun August 2, 1941, and delivery 
of water fo the camp reservoir was scheduled 
to start late last month. The cost is estimated 
at about $3,000,000. 

About 45,000 cu. yd. of concrete wos used 
in the dam, mixed in a batching plant equipp-d 
Concrete went 
from the plant to the dam in trucks and a 
dragline handling a 2-cu. yd. round bottom 
dump bucket delivered the concrete to place 
in the center and bottom of the dam. For 


with a 2-cu. yd. tilting mixer. 


delivery to the upper parts of the structure 
two 15-ton steel derricks with 100 ft. booms 
were set up on opposite sides of the canyon 
walls inside the arch. 

The contract for the construction of the dam 
was carried out by the L. E. Dixon Co., Los 
Angeles. 


Bay bridge re-insurance 
to be for $33,750,000 


Re-insurance of the San Francisco- 
Oakland Bay Bridge, delayed by consid- 
erations of war risks, is approaching con- 
summation, a recent anneuncement of the 
California Toll Bridge Authority said. 

A statement from the authority said 
that the bridge will be insured for $33.- 
750,000 as soon as negotiations on the 
terminology of the policy are completed. 
The coverage for damage will be thie 
same as has been in effect under the 
original policies, and will be in accord- 
ance with bond indenture requirements. 
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Harrison S. Taft, 73, construction engi- 
neer identified with naval dock work at 
Norfolk. Va.; the Grand Central Ter- 
|, New York, and other large proj- 


aad at Providence, R. I., April 3. 


ects, 


Fred A. Lewis, 58, for the past 11 years 
superintendent of the Billerica, Mass.. 
public works department, died April 4. 


Earl H. Flannery, 52, engineer for the 
\rkansas Highway Commission, died at 


Little Rock, Ark., April 1. 


John Howard Coles, 53, Third Division 
maintenance engineer for the Tennessee 
state highway department, died recently 
at Nashville. 


Lawson B. Porter, 34, Newfoundland 
bridge engineer, died at Fredericton, 
\. B.. March 30. 


D. Chester Scull, 72, engineering ad- 
viser to the Budd Mfg. Co., died April 1 
at Philadelphia. 


Robert McDowell, 79, for many years 
town engineer of Owen Sound, Ont., and 
for the counties of Grey and Bruce, Ont., 
died in Toronto March 28. 


Arthur Garland Moulton, 66, formerly 
vice-president of the Thompson-Starrett 
Co. of New York and Chicago, died 
March 30 at Chicago. While affiliated 
with the Thompson-Starrett Co., Mr. 


Moulton was connected with the construc- 
tion of Grand Coulee Dam and many 


other projects. 


Frank P. Schade, city engineer of Cud- 
ahy, Wis., since 1930, died at a Milwau- 


kee hospital recently. He was 46. 
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George H. Wallace, an erecting engineer 


for the Nordberg Mfg. Co., of Milwaukee, 
died recently at-his home in Waukesha, 


Wis. 


John H. Yohe, 82, retired engineer of the 
Harrisburg, Pa., water department’s fil- 
ter plant, died March 29 in New Bloom. 
field, Pa. 


Edward L. Bock, 69, general superinten- 
dent of the western division of the Chesa- 
peake & Ohio Railway Co., died March 
30 at Huntington, W. Va. He had been 
with the railroad for 50 years. 


Frank Brink, 74, of Grove City, Ohio, 
retired deputy county engineer, died 
March 30 at his home. 





CONTRACTS AND CAPITAL 





ENGINEERED CONSTRUCTION volume for 
the week totals $246,344,000, the third 
highest of the year. It tops last week by 
130 percent, and is 77 percent over the 
corresponding 1941 week. This is the 
twelfth consecutive weekly total to ex- 
ceed the $100,000,000-mark. 

Public construction is 146 percent 


higher than a week ago, and 136 percent 
above a week ago. Private work exceeds 
the preceeding week by 121% percent. but 


is 66 percent lower than in the 1941 
week. Federal construction, the primary 
reason for the public gain, is 154 per- 
cent higher than last week, and 196 per- 
cent higher than last year. 

The current week’s volume brings 1942 
construction to $2,346,568.000, a 41 per- 
cent increase over the corresponding 15- 
week period last year. Private construc- 
tion, $213,700,000, is 53 percent below 
the period last year, but public work. 
$2,132,868,000, is 75 percent above a 
year ago as a result of the 130 percent 
gain in federal work. 

New capital for construction purposes 
for the week totals $17.772,000, a de- 
crease of 84 percent from the volume re- 
ported for the week last year. The week’s 
new financing is made up of $10.000.000 
in corporate security issues, and $7,772,- 
000 in state and municipal bond sales. 

New construction financing for the 
year to date $2,432,151,000, is up 7 per- 
cent compared with the $2,280,741,000 


AND CAPITAL 8090 
( Cumulative ) Q 


9 
oucte 300U 
so00°” 6,000 







ae 5,000 


am Construction 4000 









Volume 





3,000 





Millions of Dollars 












Nov. Dec. 
ENR Business News 


Aug. Sept. Oct. 

























reported for the corresponding 1941 





period. 
CONTRACTS 
(Thousands of dollars) 
Week Ending 
Apr.10 Apr.2 Apr. 9 
1941 1942 1942 
Federal $71,237 $83,034 $210,344 
State & Municipal 27,588 11,878 ; 
otal public FOS.825 $94.012 F2R: 
Total private... 40,351 12,224 
TOTALS $139,176 $107,136 $246,344 
Cumulative 
1942. . .(15 weeks) $2..546,568 
19tl. (15 weeks)... .$1,669,418 


Note: Minimum size projects included are: 
Waterworks and waterways projects, $15,000 ; 
other public works, $25,000; industrial build- 
ings, $40,000 ; other buildings, $150,000. 


NEW PRODUCTIVE CAPITAL 


Cumulative 


1941 1942 
15 weeks 15 weeks 
NON-FEDERAL $313,856 $207,196 


Corp. Securities 101,243 70,810 
State & Mun 173,049 113,072 
U.S.H.A. loans 13,521 Paes 
R.F.C. loans 26,048 23,314 
FEDERAL $1,966,885 $2,224,955 
TOTAL CAPITAL... 


$2,280,741 $2,482,151 


ENR INDEX NUMBERS 


Index Base = 100 1913 1926 
Construction Cost. ..Apr.'42..271.78 130.64 
Building Cost .- Apr. "42..219.55 118.68 
Volume . Mar, °42. .578 253 


FHA MORTGAGES 
Week Ending 


Apr. 5 Mar. 28 Apr. 4 
1941 1942 1v42 
Selected for 
appraisal 
Title IT $35,045 $17,613 SIS.OS85* 
Te Pe abeé ness $36,227 $25,108* 


* Subject to revision. 
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Comment and Discussion 


Readers’ opinions on matters that concern engineers and contractors 


igloos and Yet More igloos 


Sir: In the Jan. 8, 1942, issue of 
ENR a picture caption on the Men at 
Work pages states that Poirier & Mc- 
Lain Corp. of New York City hold the 
best record ever made on igloo con- 
struction, namely 78 igloos completed 
during a single week and 500 during 
the period from August 2] to Novem- 
ber 13 at the Seneca Ordnance Depot. 

We congratulate the above firm on 
their wonderful record as it is a feat 
very worthy of the praise given them, 
especially during the present period 
of emergency. 

In respect to the above being the 
world’s record, however, we wish to 
draw your attention to the record 
made by J. A. Terteling & Sons of 
Boise, Idaho, under Constructing 
Quartermaster Harry R. Schuppner 
on the Umatilla Ordnance Depot at 
Harmiston, Oregon. On this project 
24 complete igloos were constructed 
in one twenty-four hour period, 103 
during a single week, and 844 from 
August 21 to Nov. 5 or eight days less 
than the time shown at Seneca. 

J. A. Tertetinc & Sons 
Contractors 
Hermiston, Ore. 


Norfolk Housing Troubles 


Sir: Builders and developers from 
all over the nation are writing our 
committee to find out how many de- 
fense homes are needed around Nor- 
folk. Most of them think Norfolk has 
laid down on the Navy by letting the 
house shortage grow so acute. 

We only promised the government 
to build 10,000 defense homes and we 
have completed the 10,000. Now the 
government has brought in around 
100,000 defense workers and_ the 
check up shows that we need 40,000 
more defense homes and that is why 
we are inviting out-of-town builders 
to come and help build the 40,000 
homes. The Federal Works Agency 
is building one-quarter of our needs 
or about 10,000 units, so that leaves 
30,000 more defense homes for pri- 
vate builders and developers. 

The six new airports, the Norfolk 
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Navy Yard and the new government- 
financed shipyards here are spending 
a half-billion dollars. Besides the 
thousands of defense workers we 
have 79,000 men in uniform around 
Norfolk. 

You cannot blame Norfolk for the 
acute house shortage as our popula- 
tion has jumped from 119,000 to over 
230,000, and the government is bring- 
ing in around 5,000 more defense 
workers per month. 

W. B. Suarer, Jr., 


Chairman 
Emergency Housing Committee 
Norfolk, Va. 


Engineers Give Kansas City, Mo. 
Good Municipal Government 


Sir: Engineering management has 
succeeded in Kansas City, Mo., dur- 
ing the past two years, whereas, previ- 
ously, political management had con- 
tinuously failed. It will be recalled 
that in 1940, faced with a serious 
financial crisis, the voters elected a 
ticket of non-partisan officials, as a 
result of which L. P. Cookingham, 
an engineer, was appointed city man- 
ager. He, in turn, appointed Arthur 
C. Everham, an engineer of broad 
experience and great administrative 
ability, to be director of public works, 
and K. K. King, another engineer of 
great ability in his field, to head the 
water department. These three engi- 
neers deserve great credit for their 
contributions to the advancement of 
the profession in the realm of munic- 
ipal management and administration. 

Upon accepting the directorship of 
the public works department in June, 
1940, Mr. Everham was confronted 
with a tremendous task. First on the 
pressing list was a lawsuit by the garb- 
age collection contractor for a bill 
contracted by a previous administra- 
tion in the sum of about $230,000, 
with a threat to stop garbage collec- 
tions from 80,000 homes and apart- 
ments in the city. A very complete 
engineering survey was started by the 
director and, with the facts assem- 
bled, negotiations were started to open 
a ten-year contract, with five more 
years more to run, and an agreement 


was entered into that resulte. 
saving of $130,000 the first 
the revised contract, based 
1l-year average payment of $3: 

Second on the list was an 
bill by the previous adminis 
for power and street lighting 
same procedure was followed 
the garbage case and, with w: 
pared engineering reports, M: 
ham again effected a saving of 
$135,000 a year for the city. 

New trafficways were starte. 
are well advanced, as are rebuilding 
and resurfacing of miles of nee! 
streets, construction of miles of <> 
ers and development of the muni 
airport. Ground has also been 
chased for an upland airport, and j 
is now being designed, with s 
$1,500,000 provided for start 
construction. 

Payrolls have been cut at least one- 
third. and work carried on by the 
department was increased despite the 
fact that excess labor was removed. 

I have only listed the important 
items and, with engineering studies 
now well advanced, many projects 
will be underway when war activities 
cease to take materials. 

In the water department, Mr. King, 
the first engineer ever to head it, has 
made an equally good record. This 
department showed a deficit in 
1938-39 of $78,315 and in the 
1940-41 period a saving of $436,350; 
an even large? saving will be made 
this fiscal year. A _ water-softening 
plant, costing over $500,000, is near- 
ing completion and is paid for from 
savings made largely by reducing the 
number of employees from 862 to 
450 and stopping money leaks in 
addition to water leaks. 

WituiaM H. Siti 


Consulting Engineer 
Kansas City, Mo. 


[It is significant to add that on 
March 31 the Kansas City voters re- 
turned the above administration to 
office for two more years.—EDITORS. | 


Origin of the Beehive 


Sir: Lest an injustice be done. | 
hasten to make a correction to the 
article by our chief engineer, Francis 
R. MacLeay, on the subject of “Con- 
crete Beehive for Munitions Storage” 
(ENR, March 26, 1942, p. 498). 

Credit must be given to Lt. Col. 
B. F. Vandervoort, Corps of Engi- 
neers, U. S. Army, who induced the 
writer to investigate the construction 
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merits of the dome-shaped beehive 
finally designed. 

Since most of the savings realized 
are inherent in the very shape visual- 
ized by Lt. Col. Vandervoort, it is 
patent that credit for originating the 
beehive must be chalked up to him, 
rather than to anyone else. 

Louts P. CorBetta 


Secretary 
Corbetta Construction Co. 
New York 


Glenville Dam Is Rockfill 


Sir: Referring to the article de- 
scribing the Glenville Hydro-Electric 
development (ENR, Feb. 26, 1942, p. 
334), I note that the drainage area 
is given as 29.4 square miles. This 
should be 39.4 square miles. I also 
note that the Glenville dam is de- 
scribed as earthfill encased in rock. 
This is incorrect, as it is fundament- 
ally a rockfill dam with an imper- 
vious earthfill blanket on the upper 
side. In the case of the Glenville 
dam the dimensions of the down- 
stream rock section have been re- 
duced, and the dimensions of the up- 
stream impervious or rolled-fill sec- 
tion have been increased to corre- 
spond with the quantities of material 
which were excavated from the spill- 
way and foundation. This change in 
the relative amounts of rock and 
earth does not change the essential 
characteristics of the dam. 


J. P. Growpon 
Chief Hydraulic Engineer 
Aluminum Company of America 


Pittsburgh, Pa. 


Restrained Cable Bridge 


Sir: The cumulative aerodynamic 
oscillations of the cables of the Ta- 
coma Bridge disclose a deficiency in 
usual theory and design of light, long- 
span suspension bridge structures. 
However, a study of the horizontal 
and vertical components of cable dis- 
tortion suggested to the writer that 
forces might be introduced to fix 
cable curvature and thus make sus- 
pension bridges comparable to the 
cantilever type in point of stiffness 
under load and wind action. 

The accompanying _ illustration 
shows what the writer has called a 
restrained-cable structure. The dotted 
line above the cable is the equilibrium 
polygon of the cable under uniform 
loading. From this position the curv- 
ature is sharpened through screw ad- 
justment of the ties, and the cable 
is thus drawn down to the full line 
shown in the drawing. The lower 
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ends of these ties are attached to a 
box strut, extending from tower to 
tower and clamped to the cable at 
midspan. Sliding supports at the 
towers, resisting both upward pull 
and downward pressure. are provided 
for this strut. 

In distorting the natural curve of 
the cable and sharpening the curva- 
ture next to the tower, the secant 
of the angle of the inclination of the 
cable. which determines the stress 
therein from the load reaction, is re- 
duced; hence, the cable when dis- 
torted can support a greater load 
without increase of section. The ver- 
tical components of the ties consti- 
tute these virtual additional loadings 
and, while they do not increase the 
maximum stress in the cable, they 
do increase what would be the mini- 
mum stress at the center of the span. 

The automatic counterbalance of 
the arrangement is of interest. If the 
initial stress in the ties on the loaded 
half of the span is reduced 80 to 90 
percent by the partial loading, the 
strain in the ties on the unloaded half 
is increased by substantially the same 
amount. In other words, the sum of 
the vertical components of the tie- 





Proposed restrained-cable type of sus- 
pension bridge. 


stays is a constant, though forming 
an automatic counterbalance for un- 
symmetrical loading through the flex- 
ibility of the cable. The action is 
novel and different from any which 
the writer has hitherto considered or 
seen described. 

In operation of the system, a load 
approaching from the right reduces 
the initial stress on the ties in the 
right half of the span and increases 
the tension in the ties on the left half 
of the span. This arrangement, with 
proper takeup on the ties, is static- 
ally determinate. The reactions at 
the tower are determined as with a 
simple span. The pole distance is the 
horizontal stress on the cable at mid- 
span from which the strain on the 
ties is found graphically. 

With rise in temperature the cable 
expands and would tend to slack the 
stress on the ties were it not for the 
expansion of the strut from midspan 
toward the towers, maintaining sub- 
stantially constant tension on the ties 
under uniform load. 
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The curvature of the cable is sub- 
stantially fixed because its variation 
in form is limited by the elastic strain 
on the ties. This is negligible com- 
pared to the horizontal and vertical 
components of the galloping oscilla- 
tions developed at Tacoma. 

From an economic standpoint, the 
cost of the restraining means is but a 
fraction of the cost of stiffening 
trusses. The stiffening truss and ca- 
bles of customary design operate as 
an aggregation lacking in combined 
action to prevent cumulative oscilla- 
tions. In the proposed type the ties 
and strut, in combination with cable 
distortion and restraint, render cum- 
ulative oscillations impossible, 
whether from live loads or aerody- 
namic forces. 

C. A. P. TURNER 


Consulting Engineer 
Columbus, Ohio 


Timber Bridges 


Sir: In view of the present situa- 
tion created by the war, which situ- 
ation will probably get considerably 
worse before it gets better, the arti- 
cle on “Timber Bridges” by W. C. 
Hopkins (ENR, Feb. 12, 1942, p. 
279) was very timely and interest- 
ing. For some time bridge construc- 
tion will probably be greatly cur- 
tailed, and small structures, which 
would have been constructed of steel 
or reinforced concrete, will either 
not be built at all or will have to be 
built of timber. 

Referring to the composition deck 
mentioned by Mr. Hopkins, the 
writer wishes to call attention to a 
somewhat similar type of construc- 
tion used by the State of Oregon. 
This consists of a concrete deck slab 
supported by and shear connected to 
timber stringers so as to act as “T” 
beams. This deck is supported on 
timber-capped pile bents similar to 
the Maryland construction. This type 
of construction is very fully covered 
in a bulletin by the Oregon State 
Highway Commission, Technical 
Bulletin No. 1 by R. H. Baldock and 
C. B. McCullough (see also ENR, 
Aug. 25, 1932, p. 214 and Oct. 4, 
1934, p. 420). 

In cases where longer spans than 
could be built by Mr. Hopkins’ con- 
struction were required this com- 
posite “T”’ beam type might be just 
the thing to solve the problem. 

Karu W. LEMcCKE 


Waddell & Hardesty 
Consulting Engineers 
New York, N. Y. 
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Arthur N. Talbot 


THE CIVIL ENGINEERING PROFESSION lost a rare 
figure last week with the passing of Arthur N. 
Talbot, professor emeritus of the college of engi- 
neering at the University of Illinois. A few other 
engineers have attained greater fame or wider 
public recognition, but none has ever stood higher 
in the esteem of all those with whom he came in 
contact in the course of his daily tasks. Engineering 
ability of a high order in Dr. Talbot was supple- 
mented by a kindly wit and a lovable personality. 
His contribution to the advancement of engineering 
knowledge was very large, and much of it was of 
a fundamental nature, such as his work on railroad 
track stresses. But it will be Arthur N. Talbot, 
the man, who will be remembered and whose life 
will reflect the greatest honor on his profession, 
not Arthur N. Talbot, the searcher after new scien- 
tific truths. There is in his life a lesson for every 
engineer. 


Fires in Wartime 


A FRIGHTENING BOOK of pictures has just been 
published by the National Fire Protection Associ- 
ation. It is frightening because we set the fires 
ourselves by carelessness or disregard for prudent 
practices. And it is frightening because of the 
damage that each fire did to our war effort. No 
caption is required to a picture showing the great 
liner “Normandie” lying on her side in the Hudson 
River; to another showing 14,000 tons of rubber 
going up in the smoke of a Fall River factory: 
to a third showing a building under construction 
at the Springfield Arsenal enveloped in flames; to 
a fourth showing a fire consuming 10,000 tons of 
cork in Baltimore; or to a fifth showing the twisted 
remains of an aluminum casting plant in Cleve- 
land. Each fire spells a defeat for us and a victory 
for our enemies. And each one that could have 
been averted by slight changes in design or less 
careless building is doubly tragic. Many useful 
design expedients are so simple that it is almost 
criminal to neglect them; for example, dividing 
large structures into small units by fire partitions; 
limiting the upward travel of fire, smoke and gases 
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by enclosing elevator and stair shafts ) {),. 
resistive materials; isolating hazardous )) oe... 
in separate fireproef buildings; and insta ng 
tomatic sprinklers. Likewise, a minimun 
culty is entailed in avoiding such dangers «, 
struction practices as permitting debris to colle, 
on floors of buildings under construction; |eayins 
burning salamanders unattended; or storing paint 
or combustible supplies where they can |iirn yp. 
noticed for even a minute or two. Reducing the 
number of wartime fires will contribute 
to winning the war. 


al). 


t diff. 


directly 


Meeting the Exigencies of War 


INGENUITY is the most important tool in the kit oj 
engineers today. Working in an economy turned 
topsy-turvy by war production, the engineer js 
forced to provide unconventional solutions fo) 
otherwise normal problems. Illustrating this is ay 
article on p. 76, describing the design of wate: 
supply and sewage disposal facilities for small 
communities that suddenly tripled in size. Ordinar- 
ily, such a situation poses no great problem. But 
things are different today. First, a number of 
substitutions were called for to conserve critical 
materials. Then followed a major departure from 
conventional water distribution practice in utiliz- 
ing a pumping arrangement that obviated the need 
for elevated storage—this because of the lack of 
steel tank plate. And finally, in the design of 
sewage disposal facilities, provision had to be 
made for economical conversion to post-war needs 
that will be only half as great as present require. 
ments. Here is a prime example of readjustment 
in thinking caused by the exigencies of war. 


Mobilize Engineers 


ONE HUNDRED PERCENT mobilization of engineer- 
ing and scientific skill, as has been undertaken in 
Canada to advance the war effort (ENR April 2. 
p. 511), should be inaugurated here at the earliest 
possible moment. Such a step would be but a logi- 
cal sequel to selective service, which in a few weeks 
will have registered all the nation’s manpower be- 
tween 18 and 65. The Selective Service Act took 
military service out of the hit-or-miss voluntary 
class and put it on a logical and equitable basis: 
mobilization of engineering skills would put at the 
disposal of the government a vast reservoir of 
engineering ability that until now has been largely 
untapped except as the individual engineer volun- 
teered his services. The groundwork for such a 
mobilization was laid by the engineering societies 
months ago when they tabulated the experience 
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of their members for use of the govern- 
ment; but that was all done on a voluntary basis 
and the lists now are largely out of date. If simi- 
lar registrations were now made obligatory for all 
engineers, records would be put in the hands of 
the War Production Board which would make it 
possible to find several candidates for every job for 
which the government or any one of the war indus- 
tries may seek men of special skill. From these 
candidates, those in positions having little or no 
hearing on the war effort could be canvassed 
quickly to determine their availability. Much of 
the work of classifying engineers and keeping their 
records up to date could be done by the engineering 
societies themselves as their contribution to the war 
effort. Here again, Canada has shown the way, 
the Engineering Institute and the provincial engi- 
neering associations having been instrumental last 
year in setting up the Wartime Bureau of Techni- 
cal Personnel in the Department of Labour. 


records 


Water Service—How Important? 


SHOCKING AS IT MAY SEEM, at least one high-rank- 
ing state civilian defense official recently admitted 
that he never thought water supply was important 


until it was brought to his attention by the fall of, 


Hongkong and Singapore. If our leaders in air: 
raid precaution measures have harbored such mis- 
conceptions, what must be the attitude of the aver- 
age citizen in regard to water service? Quite logi- 
cally it may be concluded that the general public 
is blithely unaware of water “until the well runs 
dry.” 

But if the well runs dry during the emergencies 
for which we are now preparing, there is going to 
be hell to pay—and every waterworks man knows 
it. Yet, in all of these months of strenuous prepara- 
tion to strengthen water supply systems to meet 
the extra demands created by industrial expansion 
and emergency conditions, the facts would indi- 
cate that few outside of the waterworks field itself 
have attached much importance to this vital utility. 

For example, it was only recently that one state 
found it desirable to urge the appointment of a 
waterworks department representative at the air- 
raid control centers in each municipality. A further 
indication that the complexity and importance of 
water-system operation is under-estimated is re- 
vealed by the requests of air-raid wardens to be 
supplied with hydrant keys and distribution maps 


showing valve locations. The folly of having any- 
one but a qualified waterworks man undertake such 
operations is too apparent for comment. 

All of which leads to the suggestion that some 
strong public relations efforts are badly needed 
not to “sell” waterworks service, but to prevent 
disaster. 


Right Behind the Marines 


IN ITS PLAN TO ENLIST and train special construc- 
tion battalions in the Bureau of Yards and Docks. 
as announced last week, the Navy Department fol- 
lows a course made inevitable by modern war. 
For if we are to “seek out and engage the enemy 
wherever he may be,” as the President has prom- 
ised, the Navy must have bases all over the world. 
No longer can ships come to home ports for repair. 
No longer can all of the navy planes in a combat 
zone be housed on carriers. No longer, indeed. 
can casualties be brought to base hospitals in the 
United States or its possessions. Naval bases, air- 
hases, hospital units must be strung “from the halls 
of Montezuma to the shores of Tripoli,” and then 
some. 

Nor. once established, are these facilities fixed 
in location, for as the theater of war changes so 
must the shore establishments that service the fleet 
and the air arm shift with it. For such work the 
Navy needs enlisted construction forces, just as 
for similar work the Army has long had its engi- 
neer regiments. The Corps of Engineers, like the 
Bureau of Yards and Docks, has followed a policy 
of using civilian contract construction for its large 
and permanent installations, but when work is re- 
quired in combat zones the Corps has had to rely 
on its troops. Now that part of the Bureau’s job 
is shifted to the front lines it is to do likewise. 

It is pointed out that the Navy’s construction 
battalions (C.B’s), or “Seabees” as they have been 
nicknamed, are not supposed to fight. Neither were 
some of the engineer regiments sent to France in 
1917, yet they fashioned for themselves an envi- 
able reputation for valor in battle. Without 
question the Seabees will do the same, for in the 
normal course of events they will be right behind 
the Marines. Led by such capable officers and con- 
struction men as are to be found in the Bureau of 
Yards and Docks, the Seabees are certain to make 
a name for themselves. A new Navy and American 
tradition is in the making. 
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Fig. 1. Pre-cut sheathing for dome is being lifted to place by a long-boom traveling crane. The dome is 160 ft. in diameter. 


Domed Building Fitted to Research Needs 


Contents in Brief—The structure to house the 100,000,000-volt cyclotron 
at the University of California has been designed to meet unusual require- 
ments; interior columns are eliminated by a domed roof on stiffened ribs, 


stresses in the ribs are reduced by a polygonal steel tie at the spring line; 
and a nearly circular plan makes it possible to use an overhead crane that 
rotates about a center. The total weight of roof steel is 11 /b. per sq. ft. 


Tue Desien of a suitable structure for 
housing the hundred million-volt cy- 
clotron, now under construction at 
the University of California, involved 
considerable pioneer work, not only 
because of the unusual shape and size 
of the structure but because there was 
no advance knowledge of just how re- 
quirements may change as research 
progresses with this unusual piece of 
apparatus. Obsolescence might even 
affect the usefulness of the structure 
for this particular purpose in a rela- 
tively short time. It was therefore de- 
sirable to avoid any unnecessary ex- 
pense in the structure itself and to use 
materials with a maximum salvage 
value. Beginning with the idea of a 
building octagonal in plan, numerous 
variations were studied until a satis- 
factory solution was found in the 
interesting dome type structure here 
described. 

The original plan was to put the 
building underground. The program 


64 (Vol. p. 536) 


at that time was to divert a stream 
from one of the deep, narrow canyons 
near the campus, and excavate in the 
streambed a subterranean vault in 
which the cyclotron structure could 
be buried under a 15-ft. layer of earth 
as a shield for emanating rays. Pre- 
liminary design and cost estimates 
were prepared for a concrete struc- 
ture with a dome roof satisfying these 
conditions. 


Isolated site chosen 


Later, the decision was reached 
to obtain the necessary isolation by 
locating the building on the shoulder 
of a remote, high hill where the de- 
sired encircling clearance was avail- 
able. Control rooms for the operators 
are to be located beyond the brow 
of the hill, thus interposing an earth 
shield or screen between them and the 
cyclotron. 

The objection to a_ rectangular 
building was that clear floor space is 
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needed for 80 ft. radially from the 
center of the cyclotron and all of this 
space is required to be under a crane 
of 30-ton capacity. These require- 
ments are most satisfactorily met by 
the 24-sided building. As all of the 
sides of such a building are equi- 
distant from the cyclotron, it will be 
easy to add the wings that may later 
have to be located along radial lines 
extending from the central atom- 
smashing instrument. 

The inner end of the overhead 
crane bridge pivots around a sup- 
port on top of the cyclotron itself. 
while the outer end travels on a cir- 
cular track, attached to box girders 
supported on the wall columns. The 
tractive forces exerted on the track 
are carried down to the foundation 
through bracing in the walls. Radial 
forces at the center are resisted by the 
cyclotron itself. 

First designs, to which considera- 
tion was given but which were later 
abandoned, were for a framed steel 
dome with shallow meridian ribs (10 
in. deep), horizontal rings and diag- 
onal rods. In this type of framing all 
loads are assumed to be concentrated 
at the panel points, where they are 
statically balanced by stresses in ad- 
jacent ribs and rings. Complications 
are experienced, however, by the un- 
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«ymmetrical loading due to wind pres- 
ssid and suction, and to the require- 
ment in this instance that the roof 
must be able to carry concentrated 
loads from apparatus that might be 
suspended anywhere. In addition, it 
was decided that this design would 
not be quite as stiff, and its erection 
would be somewhat difficult and more 
expensive than the design later de- 
veloped. 


Spider-web roof design 


The roof framing finally chosen 
consists of 24 steel ribs or trusses. 
all connected to a drum at the center. 
or crown of the dome and tied to- 
gether at the spring line by a poly- 
gonal steel tie. The lower end of each 
truss is carried by a wall column. The 
dome is therefore virtually an aggre- 
gation of crescent trusses with the 
drum at the crown forming their 
common connection. Horizontal move- 
ment at the. bottom is restrained by 
the steel tie, a 16 WF40 beam placed 
with the web horizontal. Elongation 
of this beam under load is taken into 
account in the design. This tie greatly 
reduces the stresses in the truss mem- 
bers as compared to what they would 
be in a simple truss. The average re- 
duction is 55 percent for the top 
chord, 88 percent for the bottom 
chord, and 68 percent for web mem- 
bers. For a very little extra expense 
the members in the trusses were 
chosen so as to be able to carry the 
dead load without the aid of the steel 
tie. Due to radial spacing of trusses 
the loading is variable, being maxi- 
mum at the support and minimum at 
the crown. The resulting bending mo- 
ments are less than for uniform 
loading. 


Roof bracing and sheathing 


The chords of the dome ribs or roof 
trusses are on straight lines for two 
panel lengths; that is, slope changes 
occur at every other panel point. At 
these alternate panel points, lines of 
light K-trusses encircle the roof, and 
between them 14-in. round, diagonal 
rods in both directions are introduced. 
Their function is to resist lateral 
forces and to distribute unsymmetri- 
cal loading. The tierods were pro- 
vided with turnbuckles and were 
brought up into initial tension after 
the trusses had deflected under full 
dead load. 

As the trusses are 21 ft. apart at 
the spring line, and this spacing rap- 
idly decreases toward the crown, it 





Fig. 2. The dome ribs, starting from tension ring at spring line, meet in a common 
center at the top. Note diagonal tierods and transverse K-bracing at panel points. 
A timber frame, supporting the ribs during erection, stands on the steel magnet 
at the left. 
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Fig. 3. Connections at crown, at spring line and other details for the steel-frame 
dome. 
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Fig. 4. Plan and section show principal structural features of the steel framework for the 160-ft. diameter dome. 


was possible to do away with purlins 
and to use sheathing that spans from 
truss to truss. Near the base, for the 
longer spans, sheathing with a nom- 
inal thickness of 4 in. was used. As 
the spans decreased toward the crown, 
3 in. and later 2-in. thicknesses of 
sheathing were used. 

The sheathing is attached to wood 
nailing strips fastened to the trusses. 
These strips were bolted in place be- 
fore the trusses were erected—a pro- 
gram that was facilitated by making 
templates in the steel shop, where the 
trusses were fabricated, and using 
them for pre-cutting and boring the 
nailing strips. The strips were ready 
then when the trusses arrived on the 
job. To assure good resistance to an 
uplift, barbed car nails were used for 
nailing the sheathing to the wood 
strips and lag screws were also added 
at intervals. shingles 
were laid over the sheathing to com- 
plete the roof. 

The building was designed for a 
roof live load of 20 lb. per sq.ft. on 
the horizontal projection of the roof 
surface, and for a horizontal wind 
pressure of 20 lb. per sq.ft. on the 
windward side and equal suction on 
the lee side. 


Composition 


The wall siding is a 
corrugated asbestos composition, at- 
tached to 5-in. channel girts spanning 
between wall columns. 

Despite the dome roof and _ near- 
circular plan of the building, all 
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frame members are straight, standard 
shapes. The only curved steel in the 
structure is the drum at the crown. 
The total weight of roof steel is 13 lb. 
per sq.ft. of horizontal projection, or 
11 lb. per sq.ft. of roof surface. This 
weight includes main trusses, steel 
drum, steel tie ring at the base of 
the dome, K-bracing and diagonal 
rods. 

Cost of the building itself was 
$106,000, which is only about 7 per- 
cent of the total cost of the cyclotron 


project. Dr. E. O. Lawrence, director 
of the radiation laboratory, Univer- 
sity of California, is in charge of the 
project. 

The general contract for con- 
struction is held by Frank G. Lynn, 
Oakland; steel fabrication and erec- 
tion was done by the Moore Dry Dock 
Co., Oakland; Arthur Brown, Jr., is 
the architect; structural analysis and 
plans were prepared by Hall & Preg- 
noff, structural engineers, San Fran- 
cisco. 





Fig. 5. Workmen placing sheathing, which is supported directly on the roof trusses, 
without the aid of purlins. 
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DraInaAGE of a troublesome earth 
slide at St. Mary’s playground in San 
Francisco has been accomplished by 
a novel method of putting down ver- 
tical holes, 30 in. in dia. and 5 ft. 
center to center, from the bottom of 
which perforated drainpipes have 
been placed below the original ground 
and rock line. Backfilling around the 
drains with crushed rock is expected 
to maintain a permanent means of es- 
cape for the groundwater that has 
caused the slippage, thus permanently 
stabilizing the overlying material. 

St. Mary’s playground is located on 
a benched area formed some six or 
seven years ago by the cut-and-fill 
process. The fill consisted of loose 
material dumped from wheelbarrows 
and left to settle as it would. Some 
four years ago, earth movement 
started and large sections of the fill 
(areas of 2,000 sq. ft. or more) slid 
out, apparently as the result of hydro- 
static uplift. Instability of the area 
continued, and when it appeared that 
15,000 sq. ft. of playground area was 
being lost, special attention was given 
to finding means of stopping the 
movement. 


Subsurface seepage course plotted 


A contour map was available show- 
ing the old ground surface before 
the fill was made. Borings showed 
the fill to have become practically 
impervious, and water under pressure 
was found in the disintegrated rock 
below the original ground surface. 
The probable course of subsurface 
seepage was plotted and a plan was 
worked out for laying perforated 
drainpipe in this disintegrated rock 
above the sound rock, without tun- 
neling or open trench excavation. The 
latter would have meant depths of 
almost 40 ft. Furthermore, the depth 
of sound rock below the original soil 
surface was found to vary greatly 
from place to place. Hence, in order 
to secure the necessary grades, the 
corrective work had to be carried on 
as a combination of exploration and 
drainage construction. 

The plan of operation was to put 
down bored holes 30 in. in dia. to a 
depth 2 to 4 ft. below rock surface. 
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By spacing these holes on 5-ft. cen- 
ters, it was possible to punch an open- 
ing from the bottom of one hole 
through to the next to drain each in 
turn. These openings were enlarged 
to about 1 ft. in dia. so that 6-in. 
drainpipe could be laid therein. The 
slope of the drainpipe was maintained 
fairly uniform by varying the align- 
ment of the holes to fit the sound 
rock contour, The drainpipes usually 
could be laid with the lower half 


imbedded in fairly sound serpentine. 

The location for each new hole to 
be put down by the drill rig was se- 
lected in the light of: (a) conditions 





Pipe Drains Stop An Earth Slide 


found at the bottom of the preceding 
hole; and (b) prediction of nearby 
sound rock contour. Although some- 
what irregular, the route followed 
was such as would collect the water 
flowing underground and thus it ac- 
complished the objective of leading 
it off to one side near the upper edge 
of the slide area. 

After an opening had been made to 
connect the bottoms of adjacent drill- 
holes. a groove about half the diame- 
ter of the 6-in. pipe was cut in the 
serpentine. Alongside this groove the 
surface of the cut was left sloping 
toward the groove to facilitate ac- 


Drill rig that bored 30 in. dia. holes down to sound, dry-rock, a maximum depth 
of 37 ft. Drains were laid to connect the bottoms of these driliholes. 
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cess of drainage water. The drain 
used was 10-gage well casing in 3-ft. 
lengths, perforated in the upper half 
of its circumference by machine-cut 
slots 4x14 in. in size. 

After these pipes were in place so 
that drainage was established from 
one vertical hole to the next, crushed- 
rock backfill was tamped into place 
around the pipe and was carried up 
in the vertical holes to a depth of 
3 to 6 ft. above the drainpipe. Every 
tenth hole was filled with crushed 
rock to within 3 ft. of the surface. 
Before completing the backfilling of 
the holes, a 2-in. layer of straw or a 
burlap covering was placed on top 
of the crushed rock to prevent clog- 
ging with earth. 

The drilling operations were started 
at the edge of the slide where an ex- 
ploration trench revealed a contact 
between a siliceous rock and ser- 
pentine to exist under the fill and a 
“gully” in the rock surface, not evi- 
denced by the ground surface con- 
tours, through which seepage passed 
the toe of the fill. From this point, 
the drillholes were located diagonally 
upward across the slide through the 
serpentine area to and along another 
contact “gully” (in which much sub- 
flow was concentrated) over the crest 
of the old fill, and into the level bench 
made for the playground surface 
beyond. About 120 holes were put 
down. 


Seepage water tapped 


As soon as the work was well un- 
derway, accretions in the water flow 
gave assurance that the seepage was 
being tapped and there was proof of 
the effectiveness of the remedy as op- 
erations proceeded, especially after 
the winter rains set in. When the drill 
rig reached a point near the upper 
end of the line of holes and the depths 
decreased to about 6 ft., drilling op- 
erations were stopped and from there 
on to the upper end of the drain line, 
the pipes were laid in open trench. 
Corrugated iron pipe, also perforated 
in the upper half, was used in the 
trench. 

To facilitate delivery of crushed 
rock to drillholes on the face of the 
steep slide, a wooden chute was used, 
leading down from the bench above, 
into which the material could be 
dumped. Location of the holes is in- 
dicated in the accompanying picture 
by the coverings of boards put over 
the top of each hole as a safety pre- 
caution for the workmen. 
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This drainage program will be 
completed at a cost to the city of 
about $18,000, according to a plan 
worked out and supervised by Hyde 
Forbes, San Francisco, consulting en- 





gineering geologist. George F. 
man is engineer for the San 
cisco recreation commission 
whom the work is being done 
contract to I. P. Tikiob. 
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Armco Designs Wood Culvert 
To Conserve Critical Material 


LONG WENTIFIED with the field of 
drainage through development and 
promotion of corrugated metal pipe 
and culverts, the Armco Drainage 
Products Association, Middletown, 
Ohio, has now designed a sectional 
wooden culvert in the interests of 
conservation of sheet metal. Corru- 
gated metal pipe can still be obtained 
for use on’ war projects where no 
suitable substitute may be used, but 
substitutes must be used on other 
locations. 

After considerable experimenting 
the Armco organization developed a 
sectional octagonal-shaped wood pipe, 
fabricated from various sizes of lum- 
ber according to load requirements, 
and fastened together with wood 
dowels, eliminating all metal. Units 





are shop-assembled into lengths of 
12 ft. or more, which are joined 
gether in the field into a single struc- 
ture. Ordinary wooden box culverts 
are rigid, but this new segmental 
design results in a flexible structure 
that builds up side support with re. 
sulting increase in load-bearing ca. 
pacity. Thickness of the wood seg- 
ments can be varied with the diameter 
of the pipe. The segments can he 
rapidly cut in any job carpenter shoy). 
Scrap lumber may be used if desired, 
and the ultimate life may be increased 
by treating the wood. 

The Association has prepared a 
four-page folder describing the de- 
sign, obtainable at the Middletown 
headquarters or from any of its mem- 
ber companies. 


Sectional wood pipe culvert designed by Armco as a substitute for metal pipe 
made scarce by the war emergency. 
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Flight Strip Plans Take Definite Form 





Contents in Brief—Construction of flight strips adjacent to public high- 
ways, as an aid fo the air forces of the nation, was authorized by the Defense 


Highway Act in 1941. Plans for selection of sites and construction of the 
flight strips have been perfected and the first work soon will be underway. 
Minimum requirements, as prescribed by the U.S. Army Air Forces, are given. 


CONSTRUCTION of the flight strips au- 
thorized by Congress under the De- 
fense Highway Act of 1941 will be 
underway within the next few weeks. 
Location of these auxiliary landing 
areas is not being made public for 
obvious reasons, and like restrictions 
will surround the location of other 
sites as the program develops. How- 
ever, information as to the basic re- 
quirements and as to the methods to 
be employed in the selection and con- 
struction of flight strips is available. 
The most complete information to be 
made public on this subject was given 
in a talk made recently before the 
Association of State Highway Off- 
cials of the North Atlantic States by 
Lt. Col. Stedman Shumway Hanks 
of the U.S. Army Air Forces. 


Location of flight strips 


Flight strips are simply ereas for 
the landing and take-off of aircraft 
and, contrary to common belief, they 
are not to be built parallel to high- 
ways unless the character of the ter- 
rain makes that possible. They are, 
however, to be built adjacent to high- 
ways, primarily to facilitate access 
to the flight strips for maintenance 
and to service planes when the flight 
strip is in use. 

The Defense Highway Act of 1941 
authorizes an initial appropriation of 
$10,000,000 for the flight-strip pro- 
gram, and $5,000,000 was appropri- 
ated by Congress in the Third Sup- 
plementary National Defense Act, 
approved Dec. 17. On Jan. 9, repre- 
sentatives of the Army Air Forces, 
the Public Roads Administration and 
the American Association of State 
Highway Officials met to formulate 
general plans for the program, and 
about Jan. 24 instructions regarding 
the location and development of 
flight strips were sent to the com- 
manding generals of the four Air 
Forces in this country. 

At that time, initial allotment of 
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$2,000,000 for the construction of 
flight strips was made to district en- 
gineer of the Public Roads Adminis- 
tration in each of the four air-force 
areas into which this country has 
been divided and the air-force engi- 
neer in each of these areas was in- 
structed to work with the district 
engineer in selection of sites and in 
determination of priorities of con- 
struction to the extent that funds are 
available. Reports showing sites ap- 
proved and recommendations for ad- 
ditional flight strips are submitted 
through proper channels to the au- 
thorities in Washington so that the 
work in the several air-force areas 
and in the PRA districts can be prop- 
erly coordinated. 

At the present time the preliminary 
layout plans for each flight strip nor- 
mally will be prepared in the PRA 
district office, and that office will be 
in charge of the project in accord- 
ance with specifications made avail- 
able to the Commissioner of Public 
Roads by the Army Air Forces. Ac- 
tual construction operations, in most 
instances, probably will be carried 
out by the state highway departments. 


Minimum requirements 


The minimum flight-strip require- 
ment is an area that will permit the 
construction of a single runway not 
less than 150 ft. wide and 3,000 ft. 
long for pursuit aircraft, and not less 
than 4,000 ft. for all other military 
aircraft. These lengths are for flight 
strips at sea level, somewhat longer 
runways being required at high allti- 
tudes (ENR, July 4, 1940, p. 14). 
The ideal would be a flight-strip area 
1,800-ft. wide and 8,000-ft long, but 
flight strips 1,000-ft. wide and 5,0Q0- 
ft. long can be used. 

Wherever possible, runways are to 
be laid out in the direction of the 
prevailing winds and so placed that 
at least one point is in contact with 
a serviceable highway. The charac- 
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teristics of the surrounding terrain 
may be uneven, but the runway itself 
should be smooth, with a grade of 
not over 1 percent for the entire 
usable area. The surface of the run- 
way, whether paved or sodded, should 
have adequate bearing characteris- 
tics, some form of stabilization being 
applied if necessary. 


Surface loads 


Surface loads to be taken care of 
will depend upon the use to which 
the runways are to be put. The heavi- 
est load anticipated for some time 
to come will be that produced by the 
heavy bombardment planes, which 
call for static wheel loads of 60,000 
lb., tire inflations of 70 lb., impact 
factors of 25 percent, which with a 
minimum safety factor of 1.20 pro- 
duce a load of 583 Ib. per sq.in. 

The safe glide path outside the 
flight-strip area on a_ prolongation 
of the runway should be, wherever 
possible, within a trapezoidal area 
two miles long extending beyond the 
boundaries of the flight strip area in 
the direction of the center line of 
the runway. This trapezoidal area 
‘should be not less than 300-ft. wide 
at the boundary of the flight strip 
(1,000 ft. wide for instrument land- 
ing) and 4,000 ft. wide at the far 
limits. Within this trapezoidal area 
no obstacles should be permitted of 
sufficient height to obstruct an angle 
of glide of 40 ft. horizontal to 1 ft. 
vertical. In some locations, a glide 
angle of 30 to 1 may have to be ac- 
cepted. Public utility pole lines on the 
near side of the highway right-of- 
way or at the end of a runway should 
be moved or placed underground. 


Number required 


The number of flight strips re- 
quired in any one area will be deter- 
mined by the Army Air Forces. In 
general, present plans call for the 
construction of a large number of 
flight strips to provide many points 
for the dispersal of aircraft, for train- 
ing and for tactical use. The ideal 
would be the provision of four such 
strips for each fighter, interceptor or 
bombardment group in service in 
any area. 
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General view of welding shop and yard at Coram, a mile from the dam, the nearest point at which reasonably level ground 
of adequate area could be found. Stress-relieving furnace stands to one side at the rear end of the shop. 


Welding and Testing Shasta Penstocks 


G. L. Yetter 


Engineer 


U. S. Bureau of Reclamation, Redding, Calif. 


Contents in Brief—The main-unit penstock systems at Shasta Dam consist of 
five all-welded pipes 15 ft. in dia. with branches to station service units. The 


field fabricating plant, one mile from the dam, is equipped with an alternat- 


ing-current, automatic arc welding outfit which completes welds of all plate- 
metal thicknesses (34 to 21/2 in.) in only two passes, using a special flux to 
exclude atmospheric contaminations of the welds. Portable, shielded-arc 
welding sets are used for welding field seams after the penstock sections are 


in place on the dam. 


THe Five Matn-Unir penstocks for 
delivering water from Shasta reser- 
voir, under heads up to 480 ft., to 
the 103,000-hp. turbines in the power- 
house are being fabricated at the dam- 
site because their diameters are too 
large to permit delivery by rail. The 
fabricating plant was built on ‘the 
nearest adaptable area, which is near 
the town of Coram, Calif., one mile 
downstream from Shasta Dam. Here 
steel plates varying in thickness from 
$ to 2 in. are welded into cylindrical 
sections 20 ft. long consisting of two 
courses- of two plates each. Four 
plates, sufficient for one section, make 
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up one carload as received from the 
Chicago steel mills where they are 
accurately curved to the required 
radius. A total of 8,000 tons of plates 
will be needed to complete the five 
penstocks, whose lengths range from 
800 to 950 ft. In general, the 20-ft. 
sections will weigh from 20 to 45 
tons. Several special sections of the 
thicker plates near the downstream 
ends will be 28 ft. in length and weigh 
as much as 70 tons. 

At the start of welding operations, 
two formed, semicircular plates are 
assembled and tack welded together 
to form a cylindrical section 10 ft. in 
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length. These cylinders are held in 
truly circular shape by “spiders” or 
spreaders, while the longitudinal 
seams are welded. These spreaders 
have 12 equally spaced radial bolts, 
14 in. in dia., one end fastened to a 
central hub and the other threaded 
into nuts spotwelded to interior pipe 
surfaces. With the bolts engaging 
these nuts, the tension in each bolt is 
adjusted so that the periphery of the 
section is tightly and accurately drawn 
to circular shape. In this manner 
plate distortions are minimized (tol- 
erance ;; in.) and plate offsets are 
eliminated. 

The longitudinal welds are made 
by moving the cylindrical section 
lengthwise at a very slow, uniform 
speed on a car or table under an 
alternating-current, automatic arc- 
welding head attached to an adjust- 
able arm. The speed of the car is set 
for the best welding speed. Two 
cylindrical sections are then mechan- 
ically fitted and tack welded, after 
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which the circumferential seam is 
automatically welded by the same 
welding head during rotation on the 
same apparatus. 






Shop welding operations 





Where possible, all welding is per- 
: formed by the so-called single-pass 
1 method. Repairs. where necessary. 
are made by manual welding using 
the shielded-are process with heavily 
covered electrodes. A considerable 
amount of the manual welding is 
necessary for tacking, making special 
connections and in elbow bends where 











the seam is not in a plane normal to : 
the center of rotation. The head in 2 tee ; . aaa et at es an tay 
the automatic welder is mounted so 












Automatic welding head working on a circumferential joint inside a section of 
pipe 15 ft. in dia. The pipe is rotating clockwise and the electric arc is hidden 
beneath the white powdered flux. Vacuum nozzle is gathering up that portion 
of the flux that has not been melted. Note welding wire from coil in background. 





: that its supporting arm can be raised 
. 16 ft. above the bed of the welding 
table. In this manner the head can 
function inside or outside the pipe 
sections. In all cases the welding ap- 
paratus remains stationary during the 







welding operation while the pipe it- 
self is moved beneath the arc. 

This apparatus is designed to com- 
plete a welded seam in two passes in 
plate thicknesses up to and including 
23 in. The first bead is made in such 
a way as to fuse the metal to a depth 
of half the plate thickness. The sec- 
ond bead, which completes the weld 
from the opposite face of the plate, 
penetrates deeply into the first bead. 
effecting a homogeneous bond in 
which there is complete fusion with- 
out a line of demarcation. 

Voltage is held constant at 40 volts 
while the quantity of current flow 
is varied to provide the best fusion 
for a particular thickness of plate. As X-ray apparatus in position for making one of the 18,000 exographs. The pipe 
much as 1,800 amperes are used. To section is rotated to give a circumferential travel of 16 in. between successive 


facilitate delivery of so much energy ¢*posures of the X-ray film. 


at low voltage, three transformers of 


























40-kw. rating are set nearby. Con- 
trols are in the welding head within 
easy reach of the welding operator. 
The welding speed, that is, the rate of 
progress of the car or table moving 
under the welding bead, averages 10 
in, per minute. 

The tack welds, made to hold abut- 
ting plate edges together, are made 
from the side opposite to that on 
which the first full-length weld is to ae 
be made. This is so that they can be coe 
removed, when no longer needed, to aye 
permit making a second continuous 
weld. Thus, there is no interference 
with continuity of the welds. 

To maintain accurate control of 
automatic welding operation, tests of 
each plate thickness are made before Each exograph is inspected and imperfections are marked on a chip-out slip for 
the welding of the respective thick- guidance of welder. Each welder does his own repair work. 
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ness is put on a production basis. In 
addition, a 6x15-in. test coupon is 
welded at the end of one longitudinal 
seam of each section and is tested be- 
fore the section is accepted. In this 
manner the uniformity and mainte- 
nance of high ductility, essential in 
this type of welded construction, is 
assured. These tests also serve as a 
check on the stress-relieving practice. 
Stress-relief acceptance tests of man- 
ual welds are also made in the same 
manner, using welded plate coupons 
made by qualified manual welders. 

Welding electrodes for automatic 
use are supplied in 150-lb. coils, fed 
to the are mechanically from a 
wooden spool or steel drum, thus 
avoiding frequent delays for renewal 
of the supply. The diameter of the 
electrodes used is } or 3%, in.: a cop- 
per coating assures efficient electrical 
contact. To protect the molten weld 
metal from detrimental impurities 
that would form as the result of con- 
tact with air, a powdered flux is used. 
When a seam is ready for welding, 
the bead is moved into position over 
one end of the seam and the welding 
electrode carefully adjusted for posi- 
tion and arc length. The flux is then 
poured around the electrode and 
along the line of the proposed weld 
to form an elongated mound 14 to 2 
in. high. 

When the current is applied, the 
are is hidden beneath this flux. A 
portion of the flux close to the weld 
metal is melted and adheres in the 
form of a crust to the hot weld metal 
as the welding head moves. The 
upper and outer portions of the flux 
are not melted and remain in 
powdered form. This powder is re- 
claimed by a_ suction nozzle re- 
sembling a vacuum cleaner, leaving 
only the melted portion adhering to 
the weld. The melted flux is removed 
in a plastic condition, speeding up 
and simplifying the cleaning of the 
Use of the vacuum cleaner 
for reclaiming the flux results in a 
saving of a considerable quantity of 
material valued at 10c. per pound. 


weld. 


Radiographic examination 


Specifications require radiographic 
examination of all welded - seams. 
Each welder marks his work for iden- 
tification with lead numerals which 
record his assigned marking on each 
exograph. Each is held re- 
sponsible for any repairs that may be 
called for after exographs of welds 
made by him are examined. 


welder 
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The films used for this purpose are 
44x17 in. in size, and give an effective 
length of 16 in. per exposure. About 
20,000 such exposures will be re- 
quired for the shop welding, includ- 
ing retakes which are made after im- 
perfections have been chipped out 
and repairs made. Thirty-six films 
are needed for one circumferential 
seam. The X-ray apparatus is placed 
on the outside of the pipe section and 
the section is rotated 16 in. between 
successive exposures. The images are 
made on films placed against the seam 
encased in cassettes along the inner 
side of the section. The apparatus 
uses as much as 250,000 volts and 15 
milliamperes for the heaviest plate, 
with decreasing amounts for lighter 
plates. 

Before any welded seam is ap- 
proved, the exographs are carefully 
examined and, if necessary, in mak- 
ing close decisions, are compared with 
standard exographs of (a) acceptable 
and (b) unacceptable weld defects of 
the same type as that in question. 
Where questionable, the comparison 
with the standard exographs showing 
extent of porosity and slag inclusions 
permitted by the API-ASME Code 
forms. a basis for acceptance. 

This method of comparison with 
two standard exographs, one showing 
permissible porosity and slag _in- 
clusions (in number and grouping) 
and the other a slightly greater 
amount of similar imperfections not 


At the start of welding operations the 
semicircular plates are tack-welded 
into circular sections. 


considered acceptable, constitutes an 
accurate basis for rating the weld 
under examination. 

Two other kinds of defects oc 
casionally found in welds are (a) 
shrinkage cracks and (b) lack of 
fusion. There is no “tolerable 
amount” of deficiency in imperfec- 
tions of this type. When they are 
detected, they are always removed, re- 
welded and repaired and then re- 
examined to make sure that all traces 
of them have been eliminated. 


Stress-relieving practice 


After acceptance upon completion 
of all repairs and radiographic exam- 


The annealing furnace with doors closed. The 15-ft. pipe sections are heated 
to 1,100 deg. F. to relieve internal stresses that may be set up in welding. 
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each penstock section is put 
into an annealing furnace and grad- 
ually heated to a temperature of 
1,100 deg. F., held there for one hour 
for each inch of shell thickness and 
then cooled slowly to atmospheric 
temperature. The furnace used is a 
car bottom type, fired by 24 burners, 
12 on each side of the furnace, in- 
sulated with special insulating brick 
to maintain uniform temperatures. 
Liquid butane, which passes through 
a vaporizer under forced draft be- 
fore reaching the burners, is used for 
fuel. An accurate system of close 
temperature control is used consist- 
ing of five iron-constantan thermo- 
couples leading from different furnace 
locations to an automatic temperature 
recorder, which graphically registers 
time and temperatures through the 
heating, holding and cooling cycle. 
During stress relieving, the sections 
are held to true curvature by cast- 
iron cradle supports and heat-resist- 
ing internal steel supports. The in- 
side dimensions of the furnace are 
sufficient to permit stress-relief an- 
nealing of a section 15 ft. in diameter 
and 23 ft. long. 


jnation, 


Hydrostatic testing 


Specifications require that each 
penstock section be tested under an 
internal hydrostatic pressure applied 
and relieved three successive times 
and maintained for 30 min. while un- 
dergoing inspection. The pressures 
required in these tests vary with the 
plate thickness according to the 
44,000T 


D 

the test pressure in lb. per sq. in., T 
is the minimum plate thickness, D is 
the internal pipe diameter in inches. 
Using this formula, the test pressures 
range from 180 to 570 lb. per sq. in. 

To facilitate these tests, a testing 
apparatus was constructed at the 
Coram plant, consisting of a water- 
tight steel mandrel over which the 
sections can be placed, and about 
which rubber gaskets are arranged to 
be fitted readily so that the annular 
space between the mandrel and pipe 
section can be filled with water and 
subjected to hydrostatic pressure 
(ENR—April 2, 1942, p. 512). The 
use of this apparatus reduces to a 
relatively small amount the quantity 
of water required for each test. No 
pipe sections have thus far shown de- 
fects under these tests. 

For hydrostatic testing of curved 
sections or elbows, which are not 


formula: P = where P is 





Portable X-ray apparatus used for circumferential seams inside sections that 
have been assembled in the dam. Head rotates through full circle. Rig moves 
on wheels set radially. Power winch used on grades. 


readily adapted for testing on the ap- 
paratus just described, a number of 
the sections are connected with tem- 
porary welds (removed after the test) 
into one continuous unit, thus per- 
mitting the test of several sections 
simultaneously. Some of these special 
test units have been made up in 
lengths as much as 112 ft. In such 
assemblies, the bends are so_posi- 
tioned that adjacent sections incline 
in opposite directions to permit the 
assembly to conform as nearly as 
practicable to a straight line. Hemis- 
pherical heads are welded on the two 
ends of these assemblies, the whole 
filled with water and subjected to the 
prescribed test pressure. 


Transportation to the dam 


Transportation of penstock sections 
from the field fabricating plant to the 
dam is being accomplished with a 
50-ton trailer, caterpillar drawn, to 
a point on the construction road from 
which the sections are raised to their 
final locations in the dam by the 
overhead cableway. Sections are 
taken to the dam in the order needed 
for assembly in the penstock lines. 

Portable equipment is used for the 
welding and X-raying operations car- 
ried on after the penstock sections 
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have been assembled and fitted in 
place in the dam. The welding tech- 
nique, in general, is similar to that 
used for manual welding at the field 
fabricating plant. To speed radio- 
graphic examination so that the ac- 
ceptability of welds may be deter- 
mined with minimum delay, a_port- 
able dark room was built, suitable 
for moving from one location to 
another along the penstocks as the 
work progresses toward the power- 
house. This dark room is equipped 
for loading and developing films and 
for preliminary examination of the 
exographs. 

Field operations on the penstock 
manufacture and installation are un- 
der the general direction of Ralph 
Lowry, construction engineer, U. S. 
Bureau of Reclamation: the author 
is engineer for the bureau. The $1,- 
587,000 contract for penstock fabri- 
cation and welding is held by the 
Western Pipe and Steel Co. of Cali- 
fornia; T. R. Rooney, superintendent; 
A. H. Wright, Coram plant superin- 
tendent. The X-ray work on welds, 
made after the sections are placed at 
the dam, is under contract to In- 
dustrial X-ray Laboratories, Inc., 
Seattle, Wash. Earle W. Watt is 


project superintendent. 
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Long span rigid-frame arches for Denver auditorium are erected in five sections. 


Rigid-Frame Arches for an Auditorium 


Paul J. Foehl 


Structural Engineer, Denver, Colo. 


Contents in Brief—The city of Denver is using steel rigid-trame arches of 
2141/,-ft. span in constructing a $1,000,000 auditorium. Details of erection 
of the frames, the method of tying the walls to the members, as well as the 
method of supporting the balcony independently of the arches, are described. 


OUTSTANDING STRUCTURAL FEATURE 
of the 221x267-ft. building being 
constructed as an addition to the city 
auditorium at Denver, Colo., is the 
use of six steel rigid-frame arches of 
2144-ft. span and 94-ft. rise. When 
complete the building will provide 
an arena floor at street level and an 
exhibition hall at basement level. A 
balcony surrounding the arena floor 
will seat 10,000 people. 

The legs of the arches, which are 
on 204-ft. centers, are tapered from 
2 ft. 1lf-in. over-all depth at their 
bottoms to 6 ft. 1£ in. at their 
haunches. The remainder of each 
arch has a uniform depth of 6 ft. 
1{ in. overall, except for the increase 
in depth required by curved inside 
flanges at the haunches and the 
crown, 

Each is composed 


arch section 
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of a 3-in. thick web plate with each 
flange built up of two 8x6x#-in. 
angles and one 24x}}-in. cover plate. 


Ap oe ewww cone -- en e--- 


Old building---- 
Edge of balcony, 
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Structure now under construction is 
125 x 221 ft. in area. Later a 142 x 221- 
ft. addition will be built and the old 
building will be remodeled. 
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The arches are supported at the base- 
ment floor level on 44-ft. dia. cold- 
rolled steel pins. The pins are sup- 
ported on welded steel bases, and 
the thrust of each arch is taken by a 
single 2%-in. dia. round tierod with 
3-in. upset ends. These rods, which 
are located just under the basement 
floor, were purposely made larger 
than necessary from the standpoint 
of stress in order to reduce their de- 
formation under load. 

The soil upon which the building 
rests is ancient river bottom mate- 
rial consisting of firm sand and 
gravel. Footings for the arches and 
the permanent walls of the building 
are supported on wood piles, while 
the interior columns for the support 
of the arena floor and the balcony 
are supported on concrete spread 
footings. 

Each arch is erected in five pieces 
with the aid of timber falsework and 
two cranes. Field splices are made 
just above each haunch and at each 
side of a center section. Two arches 
are erected at a time by means of 
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wooden towers, Which must be moved 
only twice for all six frames. The 
erection procedure is to lift an arch 
leg into position and to hold it with 
one crane while the bracing frames 
between it and the adjacent arch leg 
are erected. 

Then the second crane, equipped 
with a 100-ft. boom, lifts into place 
the 78-ft. long rafter section. This 
weighs about 16} tons, and is the 
heaviest piece handled. The upper 
end of this rafter section is supported 
on the timber falsework, and when 
the lower end is spliced to the arch 
leg. still held by the first crane, both 
cranes are free to repeat the opera- 
tion on the second of the pair of 
arches being erected. The cranes then 
move over to erect the other ends 
of the arches in the same manner, 
the crown sections going into place 
last. 

The steel roof purlins, which are on 
8-ft. centers, and other roof framing 
are set after each rafter and crown 
section are dropped into position. 
The roof is constructed of pre-cast 
concrete tile with a l-in. thick layer 
of cork cast into the bottom surface. 
Two inches of cork insulation is 
placed over the tile, and built-up roof 
ing is installed over this. 


Balcony supported independently 


Because of the inherent movement 
of the arches under wind and snow 
loads, the balcony is supported inde- 
pendently of those members. For the 
same reason, much of the roof fram- 
ing between the arches and the rela- 
tively rigid walls are pin-connected. 
However, the permanent side wall be- 
ing built as part of the new addition 
is connected to the arch legs at about 
mid-height and at the roof line. This 
wall is of brick and is reinforced with 
steel rods to resist wind forces. Blue 
terra-cotta facing is used on the lower 
part of this wall, as is true with all 
the permanent walls, and buff brick 
facing for the remainder. 

A flat concrete slab, supported on 
concrete columns spaced 22 ft. each 
way, is used for the arena floor, 
while the floor for the exhibition hall 
immediately below is a 6-in. concrete 
slab resting on earth. When com- 
plete, the balcony will consist of rein- 
forced-concrete risers and treads sup- 
ported on steel beams and steel col- 
umns. 

Electric light fixtures are hung 
from the roof purlins midway be- 
tween the arches. These fixtures are 





Detail at support of arch leg. The 
4'/2-in. dia. cold-rolled steel pin is sup- 
ported in a steel base built up of plates 
welded together. Note tierod clevis at 
extreme right. 





Erection of last two arches with tem- 
porary falsework to be seen aft left. 
The I-beam trolley track, for servicing 
lights by means of a “bo'sun's chair," 
can be seen between arches at top. 
Wall of 34-year-old section of the audi- 
torium is in background. 


serviced from catwalks running be- 
tween the arches at their crowns, a 
23x44-ft. hole through each arch 
permitting passage from one catwalk 
to the next. A 4-in., I-beam, trolley 
rail, parallel to the arches and hang- 
ing from the roof purlins midway 
between the arches, extends from each 
side of each catwalk down to the last 
light fixture. A “bo’sun’s chair,” 
which can operate on any of these 
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trolley rails, is lowered to the desired 
light fixture by means of a movable 
winch that may be bolted to the fixed 
support above each catwalk. 


Pay-a:-you-go building 


Since Denver is financing construc- 
tion from current funds. rather than 
a bond issue. construction is ad- 
vanced as funds are made available. 
The auditorium is now 221 ft. wide 
and 125 ft. long and encloses about 
b> percent of the space to be pro- 
vided eventually by the 221x267-ft. 
structure planned. 

However. the entire development, 
which is expected to cost approxi- 
mately $1,000,000, is now only about 
35 percent complete. since little of 
the interior finish and balcony fram- 
ing is in place. At one end of the 
new addition there is now a temporary 
wall. which will be removed when six 
more arches are added to complete 
the structure. Completion of the 
building. which was to have been this 
year. has been indefinitely postponed 
because of the unavailability of ma- 
terials brought about by the war 
emergency. 

Architects for the building are G. 
M. Musick and the late F. E. Mount- 
joy of Denver. R. M. Ross is in 
charge of structural steel design, the 
writer designed the arches, and G. 
M. Phillips was designing engineer 
for the foundations and concrete 
work. 

The F. J. Kirchhof Construction 
Co., of Denver, was the general 
contractor. The structural steel con- 
tract was held by the E. Burkhardt 
& Sons Steel & Iron Works Co., Den- 
ver, while fabrication of the arches, 
because of their size, was sublet to 
the American Bridge Co., which 
erected the structural steel. 


Historic Suspension Bridge 


The suspension bridge at Kiev, 
Russia, destroyed by the Russian 
troops in their retreat, is reported to 
have been built in 1848-1853 by the 
English engineer, Charles Vignoles, 
by direction of the czar. Many diff- 
culties were encountered in the con- 
struction, especially with the founda- 
tions in deep sand. Running ice car- 
ried away the cofferdams in 1848, 
but they were rebuilt with a protec- 
tion of “fascine mattresses” around 
them, so that the floods and ice of 
1849 did little damage. 
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Water and Sewerage Design Problem: 
in a Boomtown Area 


C. M. Stanley 


Stanley Engineering Co. 
Muscatine, lowa 


Contents in Brief—This is the story of how one consulting engineer adjusted 
his thinking to cope with the exigencies of war in planning facilities for two 
small communities that were suddenly confronted with three-fold expansion. 
Priorities called for substitutions of materials as well as changes in conven- 
tional design practice. And also there was the unique experience of planning 
a sewage treatment plant to handle a future load of only half the present flow. 


Mucu Is Written these days of 
gigantic defense projects and the 
engineering problems involved in 
their construction. The magnitude 
and importance of these projects 
over-shadow the problems they cre- 
ate in adjacent communities by the 
accompanying influx of the workers, 
who build and operate them. Result- 
ing rapid increases in population 
often call for water and sewerage 


systems previously not required, the 


creates prob- 
finance, and 


installation of which 
lems of engineering, 
management. 

This article tells of the problems 
in two small Iowa towns located ad- 
jacent to a large war plant and out- 
lines the design of sewerage and 
water systems for these communities 
and their expanded population. It 
also discusses changes from conven- 
tional design, which have resulted 
from the necessity of economizing on 
critical materials. The design of the 
sewage treatment facilities for one 
of the communities was further com- 
plicated because the plant effluent 
discharged into an area used for an 
impounding water supply. 

The municipalities are Danville 
and Middletown, located a few miles 
west of Burlington. Danville with its 
population of 309 and Middletown 
with 134 people suddenly were ex- 
panded in size when construction 
operations began on the war plant, 
and the number of inhabitants grew 
to 1,200 and 400, respectively. Al- 
though the plant is nearing comple- 
tion, there is little change in popula- 
tion because construction workers are 
replaced by operating personnel. 
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Neither of the towns had commun- 
ity water or sewerage facilities prior 
to the advent of the plant. Water 
was obtained from private wells, and 
sewage facilities consisted only of 
septic tanks and outdoor privies. 
Such arrangements were inadequate 
for the increased population and the 
resulting sanitation problems de- 
manded prompt attention. But how 
were these two small towns to finance 
these needs? The principal reason 
why adequate facilities had not been 
installed heretofore w s the difficulty 
of financing them without very heavy 
taxes. To finance facilities for the ex- 
panded population would have been 
an even greater burden since the 
assessed valuation had not increased 
comparable to the population growth. 
And the uncertainty of future popu- 
lation and revenues prevented financ- 
ing by revenue bonds. Municipal 
financing, therefore, was practically 
out of the question. Moreover, the 
town officials did not feel that they 
should be required to stand the full 
burden of the improvements. 


Federal financial aid 


After preliminary investigation, 
applications were submitted to the 
Defense Public Works division of the 
Federal Works Agency for financial 
assistance. These applications were 
filed in July and September, 1941, 
and in November grants were made 
for water and sewerage projects for 
both towns. In the case of Danville, 
the town will contribute $25,000 of 
the estimated total cost of $120,000 
for improvements, and the federal 
grant will cover the balance. This 
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town will construct, own and per- 
ate the system. Procedure is similay 
to that formerly employed on proj- 
ects financed in part by grants from 
the PWA. In the case of Middletown, 
however, the contribution that could 
be made by the town was so ip. 
significant that the Defense Public 
Works division has undertaken to 
finance the entire cost of $47,500, 
and will own and operate the facili. 
ties for duration of the emergency. 

The lateness of the season at the 
time of approval of the projects made 
it undesirable to start them until the 
spring of 1942, and construction is 
scheduled so that the facilities will 
be in operation in June. 

Water systems for the two com- 
munities are similar, in each case 
the supply being obtained from wells. 
The well at Danville will be carried 
to the St. Peter sandstone at a depth 
of about 1,200 ft.; at Middletown test 
wells have indicated that a suitable 
supply can be developed in a sand 
strata found in an old river channel 
at about 185 ft. Motor-driven tur- 
binetype pumps will deliver the 
water to concrete storage reservoirs 
of 60,000 and 30,000 gal. capacity 
at the ground surface. Motor-driven 
booster pumps maintain pressure in 
the mains, with one or more of the 
pumps operating constantly. No ele- 
vated storage is included due to the 
unavailability of steel plates for such 
structures. Distribution mains will be 
of cast iron or asbestos-cement pipe, 
and the systems will include lead 
services to street curb stops. 

Sewers fer both communities are 
designed for sanitary sewage only. 
and will be of vitrified clay pipe. The 
treatment plants for the two com- 
munities, however, are not the same 
due to the difference in size and to 
the fact that the effluent from the 
Danville plant discharges into the 
drainage area of an impounding res- 
ervoir used for emergency water sup- 
ply at the war plant. 
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Fig. 1. Because steel could not be obtained for a tank, this arrangement of water- 
pumping units was devised as a substitute for elevated storage. A deep-well 
turbine pump discharges into a concrete storage tank at ground level, from which 
a booster pump forces the water info the distribution system under constant pres- 
sure. The control system is described in the text. 


In the Middletown system a pump- 
ing station, using pneumatic sewage 
ejectors, takes the flow from the 
sewers and pumps it through a force 
main under the railroad tracks to the 
disposal plant. The latter consists of 
an Imhoff tank, dosing chamber, 
sand filters and sludge beds. 

In Danville the sewage flows by 
gravity to the plant where it is lifted 
by centrifugal pumps into an Imhoff 
tank, which is followed by a trickling 
filter and secondary tank. Then, be- 
cause of the need of an extremely 
high degree of treatment, the sewage 
is returned by another centrifugal 
pump to a twin dosing tank from 
which it flows to sand filters and 
finally through a chlorination basin 
before being discharged into a dry 
run. Rather elaborate provisions are 
made for bypassing flow around 
parts of the treatment plant. It is 
expected that the effluent will have a 
degree of purity seldom matched in 
plants of this capacity. 


Saving critical materials 


Design of these systems involved 
problems ordinarily not present in 
such projects. First, there was the 
necessity of conserving critical ma- 
terials; second, there was the com- 
plexity of designing both for the 
temporary population during the war 
and for the probable smaller popula- 
tion after the war. The projects carry 
an A-4 priority which, as originally 
issued, covered all items except steel 
plates and structural steel for ele- 
vated tanks and cast-iron pipe. The 
order later was modified to permit 
the use of cast-iron pipe. 

Efforts were made to minimize the 
use of structural steel, cast-iron pipe, 
copper, bronze, brass and aluminum. 
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The changes required, except for the 
elimination of an elevated tank, were 
not difficult to make and are con- 
cerned largely with details of design. 

For example, wood is substituted 
for steel wherever practicable on 
stairs, doors, windows, railings and 
platforms. Reinforced concrete is 
substituted for structural steel where- 
ever possible. Precast concrete lin- 
tels and reinforced masonry lintels 
replace steel angles over doors and 
windows. Lead pipe is used on water 
services rather than copper. Bronze 
and brass have been eliminated 
wherever practicable, even where re- 
placements may be required later. 
Alternate bids will be taken on cast- 
iron and asbestos-cement pipe for the 
water distribution system. 

None of these changes mean a 
great saving of critical material, but 
in the aggregate they are appreciable. 
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However, the unavailability of 
steel plates and structural steel for 
an elevated storage tank has resulted 
in a major change from conven- 
tional design. Customary practice on 
systems of this size has been the 
use of an elevated tank—which floats 
on the system and maintains pres- 
sure—with the well pump forcing 
water directly into the system and 
being controlled by a float or pres- 
sure switch. When it was determined 
that a steel elevated tank could not 
be used, consideration was given to 
an elevated tank of concrete or wood. 
Concrete was discarded because of 
its excessive cost, and wood because 
of its lack of permanence. 

Further study showed that the 
annual costs of pumping on the Dan- 
ville system were only about $100 
per year greater with ground stor- 
age and booster pumps than with the 
conventional arrangement. This _in- 
crease is due principally to the differ- 
ence in efficiency between pumping 
equipment operated at full capacity 
and part capacity. Therefore, an 
arrangement (Fig. 1) was adopted 
that provides a deep-well turbine 
pump discharging into a concrete 
storage tank at ground level from 
which the booster pumps force the 
water into the mains under con- 
stant pressure. At Danville, three 
booster pumps are provided having 
the following capacities and heads: 


Pump No. Gpm. Head 
1 930 100 
2 50 100 
3 200 120 


All pumps are motor-driven, hori- 
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Fig. 2, Layout of sewage disposal facilities that will serve 1,200 people and pro- 
duce a super-fine effuent suitable for discharge into an emergency water supply. 
It has been designed for easy conversion to the post-war needs of only 600 people, 
at which time the emergency water supply is to be abandoned and lesser treat- 
ment will be required. 
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zontal, centrifugal units connected 
to a common suction from the stor- 
age reservoir and to a common dis- 
charge header that runs to the mains. 
Ordinarily, only pump No. 1 will 
operate and pump No. 2 starts when 
the demand exceeds the capacity of 
pump No. 1. Pump No. 2 is pro- 
vided with a control so that it is 
started by a pressure drop in the 
mains and continues to operate un- 
til the pressure exceeds normal. To 
avoid starting and stopping pump 
No. 2 as a result of surges in the 
system, a time delay is incorpo- 
rated in the electrical control. 

To protect the pumps against 
heating at low flow and to avoid 
building up too high a pressure in 
the system, a relief valve bypasses 
flow back to the storage tanks at a 
pressure a few pounds above nor- 
mal. The electrical control of pumps 
1 and 2 is arranged so that their 
functions may be interchanged in 
order to equalize pumping time on 
the two units. Pump No. 3 is for fire 
protection. 

The Middletown system is similar 
to the one at Danville except that 
only two pumps are provided, one 
of 50 gpm. for normal operation, 
and the other 175 gpm. which will 
operate with the smaller pump to 
obtain suitable fire protection. 

In order to assure a supply of 
water for fire protection in the event 
of an interruption to the power sup- 
ply, a gasoline engine drive is pro- 
vided for pump No. 3. This will be 
arranged for manual starting and 
will be used only in an emergency. 

The arrangement described is not 
as satisfactory as one with an ele- 
vated tank, but it will cost even less 
than an elevated steel tank and much 
less than an elevated concrete tank. 
It will give dependable and con- 
tinuous service except when the 
power supply is interrupted. At such 
times the gasoline drive on the fire 
pump may be used not only for fire 
protection, but to supply water for 
domestic consumption. At a_ later 
date when steel is available, an ele- 
vated tank may be added. 

Problems of proportioning the 
units of the project to suit both the 
present temporary conditions and 
the more likely permanent situation 
may be illustrated by discussing the 
sanitary design of the Danville plant. 
The project is designed on the basis 
of a population of 1,200, or 400 per- 
cent of the 1940 population. Consid- 
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eration of post-war operation has 
been based on an estimated popula- 
tion of 600 or less. 

The well is to have a capacity of 
100 gpm., thus furnishing 120,000 
gal. per day on the basis of 20 
hours operation. This is materially 
in excess of the expected consump- 
tion of 50 gal. per capita per day. 
With the ground storage tank of 60,- 
000 gal., and the smaller booster 
pumps rated at 50 gpm. each, ade- 
quate capacity is available. The dis- 
tribution system is designed to pro- 
vide a fire flow of 200 gpm. at any 
point. 

There were no problems involved 
in designing the waterworks system 
for a future decrease in population. 
The well pumps merely will operate 
fewer hours. The only probable me- 
chanical change will be the instal- 
lation of different impellers in the 
booster pumps to obtain better effi- 
ciencies at lower flows. 


Sewage plant design 


The general arrangement of the 
sewage treatment plant (Fig. 2) is 
unusually complex for one of this 
size. This has been necessary to 
meet the requirements of the State 
Board of Health due to the fact that 
the effluent from the plant dis- 
charges into a drainage area which 
contributes to an impounding reser- 
voir for emergency water supply. 
Here the problem of design was 
to provide a high degree of treat- 
ment with the present population of 
1.200, and, at the same time, pro- 
vide a plant that in the future can 
be operated at a lower degree of 
treatment for a population of 600. 

The basic design, _ therefore, 
called for a conventional Imhoff set- 
tling tank, a trickling filter, and a 
secondary tank, the hydraulic fea- 
tures of which are designed for a 
flow of 50 gal. per day from the de- 
sign population of 1,200. The bio- 


chemical oxygen demand loading on 


the trickling filter, however, 
that which would normally 
for a 600 population. In 
provide the high degree . 
ment required during the em: 
the plant just described is 
mented with sand filters and 
nation. These units will not o 
set the higher loading on th 
ling filter, but will result in 
high degree of treatment. A su 
of the loadings of the plants 
the two conditions is shown be!. w. 

For the future operation 
plant, it is contemplated thai 
sand filter and chlorinating fa 
will be taken out of service. In order 
to protect against septic action with 
decreased flow, the settling compart. 
ment of the Imhoff tank is divided 
into two parts so that one of them 
may be cut out of service to maintain 
reasonable detention period. The de. 
tention period in the secondary tank 
will, of course, increase but this is 
not expected to cause trouble. 

The treatment plant as designed 
will be capable of providing an 
overall B.O.D. reduction of about 
95 percent which, supplemented by 
chlorination, will meet the stringent 
requirements laid down by the State 
Board of Health. When the war is 
over and the population decreases, 
the plant can be operated as a con- 
ventional trickling filter installation 
with the expectation of an overall 
B.0.D. reduction of 80 to 85 percent 
and with a considerable decrease in 
operating cost. 

Both projects have been designed 
by the Stanley Engineering Co. of 
Muscatine, Iowa, under the super- 
vision of H. S. Smith and the writer. 
Negotiations with the Defense Pub- 
lic Works organization have been 
carried on through the Chicago office, 
of which D. R. Kennicott is regional 
engineer. The contract for the Dan- 
ville work has been let to the Dan 
Christensen Construction Co. of 
Cedar Rapids, Iowa. 


lities 


DESIGN DATA FOR A SEWAGE TREATMENT PLANT TO SERVE 1,200 POPULA- 
TION NOW AND ONLY 600 PEOPLE IN THE POST-WAR PERIOD 


Population 

Daily flow (gal. per capita) . 

Total dry weather daily flow (gpd.). 
Design rate of dry weather flow (gpd.) 
Lb. B.O.D. per day (¢) 


Present Needs Future Needs 


Detention in Imhoff tank (dry weather fl, WA MOG... +. Soke 40584 om 


Surface-loading Imhoff tank, (gal. per day per 
Shudge volume per capita (cu. ft.). 

Filter loading (Ib. B.O.D. per acre ft. y( 

Filter dosing rate (m.g.a.d.).. Tareas ea 
Detention, secondary tank (hrs.) . 

Sand filter dosing rate (gal/acre/day) 


(2) At 0.15 Ib. per capita 
(*) One compartment inactive. 
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416, 000(4) Not operating 


(©) With 35 percent reduction in primary setling tank. 
(4) Based on average daily flow, 
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Safe Water and Typhoid Toll 


M. N. Baker 


Associate Editor, Engineering News-Record (Retired) 
Montclair, N. J. 


Editor's Note—With every effort 
being made to safeguard water sup- 
plies and thus prevent epidemics in 
these critical times, it is profitable 
to review the relation of typhoid to 
sote water. And no one is better 
qualified than Mr. Baker who, for 
half a century, was a leader in anti- 
typhoid campaigns. 


No TYPHOID DEATHS were reported 
for 1940 by 41 of the 96 largest cities 
of the United States. Forty-three cities 
had rates under 2 per 100,000 popu- 
lation. Rates for the remaining 12 
cities ranged from 2 to 3.6. For the 
78 cities for which figures frone 1910 
to 1940 were available the average 
typhoid death rate fell from 20.54 
to 0.48 in 31 years. 

This rapid decline is shown by the 
accompanying curve, plotted from 
one of many tables given by the 
Journal of the American Medical 
Association in its twenty-ninth an- 
nual report on typhoid in large cities 
of the United States (Jan. 17, 1941). 

Total deaths in the 78 cities fell 
from 4,627 in 1910 to 172 in 1940. 
Had the rate for 1910 been in effect 
in 1940 the typhoid toll of the latter 
year would have been nearly a mil- 
lion. 

Fifty years ago, an epoch-marking 
paper by Prof. William T. Sedgwick 
and Allen Hazen was read before the 
American Statistical Association. Its 
title was “Typhoid Fever in Chicago.” 
Its object was to warn visitors to the 
coming World’s Columbian Exposi- 
tion against contracting typhoid 
while there and to urge Chicago and 
other delinquent American cities to 
provide safe water supplies. The 
astounding revelations of the paper 
were so little welcomed either in or 
outside of Chicago that they were 
given little publicity in the news- 
papers. 

Grasping an opportunity for serv- 
ice, Engineering News obtained a 
copy of the paper from Professor 
Sedgwick who gave the junior editor, 
who called on him, a never-to-be for- 
gotten exposition of typhoid as a 
water-borne disease. The paper was 
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published in Engineering News of 
April 22, 1892, p. 399. It showed that 
in 1891 the typhoid death rate in 
Chicago mounted to the unprece- 
dented height of 166.4 per 100,000. 
The blame was put squarely on the 
ever-increasing ‘pollution of Lake 
Michigan by the city’s own sewage. 
Of other large American cities pic- 
tured, those with polluted water sup- 
plies had only less appalling typhoid 
rates while those with relatively safe 
supplies had rates then considered 
low. Foreign cities with filtered sup- 
plies had even lower rates. No large 
American city then had water filters. 





TYPHOID HONOR ROLL 


Portland Cambridge 
Fall River Lowell 
Lynn New Bedford 
Springfield Worcester 
Hartford New Haven 
Buffalo Rochester 
Utica Yonkers 
Camden Newark 
Erie Reading 
Scranton Wilmington 
Charlotte Tampa 
Jacksonville Tulsa 
Canton Youngstown 
Fort Wayne South Bend 
Peoria Grand Rapids 
Milwaukee 
Des Moines Duluth 
St. Paul Wichita 
Denver Seattle 
Spokane Portland 
Sacramento San Diego 





Publication of the Sedgwick- 
Hagen paper was the beginning of a 
campaign against water-borne ty- 
phoid by Engineering News. In 1917 


Rate per 100,000 


1910 1915 1920 


it felt warranted in heading an edi- 
torial “Vanishing Typhoid” (EN, 
Mar. 29, 1917, p. 527). It concluded: 


“The publication of the paper had a 
profound and widespread effect, in Chi- 
cago and throughout the United States. 
From that date to this Engineering News 
has spared neither pains nor space in 
collecting, presenting and interpreting 
data showing the connection between 
polluted water and typhoid and how the 
danger can be overcome by legislation, 
improved sanitary administration, and 
particularly by the installation and efh- 
cient operation of water-purification 
plants ... this is of course only a small 
part of its fight against sanitary and 
other evils in the domain of engineering. 
The whole program will be continued 
onward from April 5 next in Engineering 
News-Record.” 


This editorial was soon followed 
by one on “Engineers and the Ty- 
phoid Honor Roll” (ENR, Oct. 18, 
1917, p. 723) prompted by a review 
of typhoid deaths for 1916 (Jour. 
Am. Med. Assoc., March 17, 1917). 
That review divided 60 large cities of 
the United States into four classes: 
(a) 16, with rates of 5 per 100,000; 
(b) 19, with rates from 5 to 10; (c) 
17, rates of 10 to 20; (d) 8, above 
20 per 100,000. The editorial sug- 
gested the substitution of Honor Roll 
for First Class. The marked reduc- 
tion of typhoid by 1919 led the 
Journal to put all cities having ty- 
phoid rates under 2 per 100,000 on 
its Honor Roll. In 1930, it raised the 
standard to include cities with no 
typhoid deaths during the whole year. 
There were 10 cities out of 93 on the 
Honor Roll for that year. On the old 
basis of 5 per 100,000, all 96 cities 
in the 1940 review would have gone 
on the Honor Roll. 

To one who entered the anti-ty- 
phoid campaign fifty years ago it is 
a pleasure to review the marvelous 
decline in typhoid that has taken 
place. But eternal vigilance is still 
the price of safety! 





1925 1930 1935 1940) 


Average typhoid death rates for 78 large cities of the United States in the period, 
1910-40, which shows the rapid decline due to safe water. 
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Falsework for highway bridge arches across Grand Coulee Dam spillway. The eleven spans were formed at one time, 


Falsework for Arches Set on Drum Gates 


Contents in Brief—Falsework used to support the concrete arches of the 
135-ft. span—that will carry the crest roadway across the Grand Coulee 


Dam spillway—was framed as three-post bents with brackets to support 


overhanging cap ends. 


and delivered by railroad and crane. 


FALSEWORK more than twice as high 
as it is wide was perched on the 
narrow spillway crest of Grand Cou- 
lee Dam to support the forms for a 
reinforced concrete highway bridge. 
Only a narrow working space was 
available at the crest of the dam so 
that two legs of the three-post bents 
supporting the arch form were car- 
ried on the steel of the drum gates. 
At the top of the bents a 38-ft. timber 
cap had its ends supported on 
brackets to carry the overhang out- 
side the 21-ft. wide bent. 

The bridge is a_reinforced-con- 
crete, open spandrel. multiple-arch 
structure supported by piers at 150- 
ft. centers. The arches of the 
bridge. which are over the drum 
gates for flood control, have 
clear spans of 135 ft. and a rise of 
16.68 ft. in the variable thickness 


e.even 


used 
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Falsework sections were assembled in a panel yard 


barrel. The roadway is carried on 
vertical concrete walls 12 in. thick, 
spaced at 10.75 ft. centers horizon- 
tally above the extrados of the arch. 

In most cases it was possible to put 
the footings of the bent where they 
would bear on stiffener ribs in the 
steel drum gate structure. Where this 
could not be done, a 4-ft. length of 
10x10-in. steel H-beam was used as a 
footing for the posts, thus making 
of transferring the load to the 
gate framework. The one-post bear- 
ing on the sloping surface of the 
concrete required a timber support to 
solid bearing as shown in the accom- 
panying drawing. Horizontal bearing 
members in the falsework were 
avoided because of the relatively 
greater compression under load as 
well as objectionable swelling due to 
absorption of the curing water used 


sure 
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on the freshly placed concrete. 

Completely assembled  falsework 
bents, sections of the decking and 
other parts of the temporary support- 
ing structure were fabricated on the 
ground in an assembly yard and de- 
livered ready for erection. A gantry- 
mounted crane and service railroad 
facilities previously required for other 
uses were available for handling the 
assembled falsework sections. Pre- 
assembly and erection in large units 
greatly decreased the amount of work 
that had to be done on the dam crest 
and speeded the construction of the 
falsework. 

The desirability of salvage on al- 
most 4,000 floor joists of 3x12-in. 
timbers (350 of these in each span) 
dictated a design which made it pos- 
sible to fasten the joists securely 
without notching them. This saved 
time in assembly and greatly in- 
creased the salvage value of the lum- 
ber. 

A definite pouring sequence was 
prescribed in the specifications to 
avoid the risk of unbalanced thrust 
on the piers during construction. The 
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Typical falsework features. Two of the posts in the three-post bent rest directly 
on the steel drum gates. Brackets af the top make it possible to support a 
38-ft. cap on the relatively narrow dam crest. 


seven pours prescribed for each arch, 
followed by the final 8-in. key pour, 
were required to begin with the 
crown, followed by filling alternate 
segments down to the haunch where 
simultaneous pours were required on 
both sides of the pier. Normal tem- 
perature of the concrete was taken as 
40 deg. F. and adjustment of the 
falsework height, accomplished by the 
use of wedges, was made to assure 
that the finished barrel would be at 
the design elevation throughout. The 


walls and highway decks were placed 
in a separate operation at a later 
time. 

The highway bridge is designed 
for H-20 loading; it has a sidewalk 
6 ft. wide on the downstream side and 
2 ft. 11 in. wide on the upstream side. 
Live load stresses, due to the H-20 
truck-train loadings, were increased 
by an allowance of 30 percent for 
dynamic, vibratory and impact ef- 
fects. As heavy power equipment may 
be hauled over the spillway bridge to 
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the powerhouse, to be built later on 
the east bank, it was assumed that 
loads might cross the bridge on 
trailers with a loading of 85 tons. 
The work was done for the U. S. 
Bureau of Reclamation; S$. O. Har- 
per. chief engineer, Denver; F. A. 
Banks. supervising engineer at Grand 
Coulee Dam. The contract for the 
work was held by Consolidated 
Builders. Inc.. for which A. R. Nie- 


man was general superintendent. 


Military Engineering 
in East Africa 


Difficulties of an engineering force 
following troops driving a retreating 
enemy are outlined in a description 
of such work in East Africa. as given 
in the Railway Gazette (London) of 
Nov. 28, 1941. In this case the engi- 
neering force was a battalion consist- 
ing of a harbor section, a survey 
section and a construction section, 
composed of men from the South 
African Railways and Harbors De- 
partment. Its first job was to build a 
railway line in Kenya colony to serve 
the military advance toward Moga- 
discio, following this by reconstruc- 
tion of the port facilities at that 
place. At Villagio, a large steel bridge 
destroyed by the retreating Italians 
was replaced by a pile trestle in 
eight days. 

Progress was halted at the Awash 
River, where a three-span bridge, 260 
ft. above the water, had been wrecked 
by blowing up the two steel piers or 
towers. The center span was 160 ft., 
flanked at each end by a 140-ft. span. 
A 34-mile detour line was built, with 
grades of 33 percent, crossing the 
river at a lower elevation. A main 
span of 120 ft. was built of members 
cut from the wrecked bridge, and was 
flanked by spans of 60 and 30 ft. 
This detour, with its bridge, heavy 
rock cuts, high fills, concrete culverts 
and track work was completed in 
eight weeks, in spite of climatic dif- 
ficulties due to intense heat and a 
malarial region. 

At another place, a 120-ft. through 
bowstring truss bridge which had 
been blown up and dropped into the 
river, was replaced by three plate- 
girder spans of 40 ft. on new piers. 
Further on, a 500-ft. tunnel had been 
blocked by a blast at mid-length, 
causing a cavity that extended 40 ft. 
above the rails. This tunnel was 
cleared and re-lined in four weeks. 
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This U.S.O. center at Waukegan, Ill., is one of 191 built throughout the country in 60 days. 


U.S.O. Centers Built on Fast Schedule 


Contents in Brief—After a delay of nine months the building program of 
the United Service Organization was suddenly thrust upon the Army to com- 


plete in 60 days. A total of 191 recreation buildings, based upon seven stand- 


ard plans and numerous alterations of existing structures, were completed on 


schedule in this country; 25 more were started at outlying bases. Construction 
costs varied from $33,000 to $255,000 each. 


LARGELY OVERLOOKED in the defense 
construction program last fall, but 
still a notable and substantial con- 
struction achievement, was the build- 
ing of 191 United Service Organiza- 
tion recreation centers in this country 
in 60 days under the direction of the 
zone constructing quartermasters. An 
additional 28 centers were planned 
for outlying bases. Some of these 
were started, and even completed, 
but the fate of others, such as those 
at Hawaii and Manila, is unknown. 
The 191 projects in the U.S. cost 
about $14,000,000, those planned for 
outside were estimated at $3,500,000, 
including construction,’ equipment 
and land. Much of the land, however, 
was donated by local communities, 
or was leased on a long-time basis. 
Funds for establishment of the proj- 
ects came from a blanket appropria- 
tion given the President. The units 
will be operated by U.S.O. through 
the Y.M.C.A., Salvation Army and 
other agencies with funds raised last 
year by popular subscr:ption. 

The U.S.QO. recreation center pro- 
gram hung fire for about nine months 
last year, waiting determination as 
to who should build the projects and 
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what funds should be used. For 
awhile it was thought the construc- 
tion work would be carried out un- 
der the Defense Public Works divi- 
sion of the Federal Works Agency, 
and this department started working 
on plans. At one time WPA was con- 
sidered as the construction agency. 
However, about Sept. 1 it was de- 
cided to turn the entire job over to 
the construction division of the 
office of the Quartermaster General, 
and plans were rushed to completion 


in that office. Actual construction in 
the United States was to be through 
the zone C.Q.M. offices, all work to 
be done by contract. Some hired 
labor was planned for units outside 
the country. 

Once the program was decided 
upon, the buildings were wanted in 
a hurry. Working with the U.S.O. 
the zone C.Q.M. offices hurriedly 
designated the units to be built, their 
type and location. Often it was more 
advantageous to acquire an existing 
school, bowling alley or other similar 
building having possibilities of a 
large social hall, and remodel it to 
suit the particular needs of that unit 
rather than build a new structure. 
Again, special designs departing from 
standard were used for new buildings. 
In such cases the local zone offices 


The simple treatment of the exterior design is expressive of the functional char- 


acter of the building. 
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had to prepare the alteration or spe- 
cial plans as well as conduct all nego- 
tiations for the old building. 

Paid for out of special funds, each 
project had to be approved by the 
President. The first group received 
such approval Sept. 29 and within 
two weeks practically all were ap- 
roved. Then lump-sum bids were 
asked on two to five days notice and 
contracts were awarded on a 60-day 
completion schedule within a day or 
so after receipt of bids. Low bids 
ran from $33,000 to $225,000, aver- 
aging $70,000. 


Seven plans used 


Plans for seven standard types of 
buildings were prepared in advance, 
two of which are shown in the ac- 
companying sketches. Of the 191 
projects in the U.S., 27 were altera- 
tions to existing buildings and 20 
were built to special plans to suit 
local conditions. The design of the 
remaining 144 buildings generally 
followed only three of the seven 
standard types, none being built of 
one type, and only a scant few of the 
other three. In several instances stand- 
ard plans were modified to meet local 
needs. Wood-frame construction pre- 
dominated, though 11 structures are 
of brick, brick veneer or masonry 
(concrete block). 

Plans for all new structures were 
developed around a_ high-ceilinged 
social hall, usually 48x72 ft. in size. 
In most types a stage extends across 
one end of the hall. The various plans 
have different arrangements and sizes 
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Timber trusses of 48-ft. span in the social hall at Waukegan. The stage is under 


construction at the far end of the room. 


of lounges, refreshment lounges, re- 
freshment bars, reading and _ sub- 
rooms, offices and storerooms. 

In the Type A buildings—the most 
common—a 16-ft. stage, a 48x72-ft. 
social hall and a 48x48-ft. lounge 
form one main structure 48 ft. wide 
and 136 ft. long. Off-stage are small 
wings for storage, while flanking 
both sides of the front are two wings 
containing clubrooms, offices, wash- 
rooms and a kitchen. The heating 
plant is in the basement. 

The most interesting feature in the 
design of these buildings is the tim- 
ber trusses over the social hall. 








Social Hall 
72' x 48’ 


Second Floor Plan-Type A 
( Over Lounge) 


Spaced 12 ft. apart, the trusses con- 
sist of parallel top and bottom chords 
of two 3x8-in. timbers. Web mem- 
bers are single and double 4x8-in. 
pieces and double 3x6-in. pieces. All 
fabrication is by bolts, split-ring con- 
nectors and shear plates. The trusses 
have a rise of 124 ft., and clear the 
floor 17 ft. at the connection between 
bottom chords and columns. Each 
column consists of three 4x14-in. tim- 
bers, extending to the top chord of 
trusses, and resting on concrete piers 
at the floor level. 

First to complete all of its allotted 
buildings was the Sixth Construction 
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Two of the seven standard plans prepared in advance. In many cases standard types were modified to suit local conditions. 
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Details of the 48-ft. span timber trusses used in nearly all of the social halls. 


Zone, with headquarters at Chicago. 
This office built five frame and five 
masonry buildings and remodeled 
three old structures. All projects were 
approved between Sept. 29 and Oct. 
4, though éormal orders to proceed 
were not received from FWA until 
four to 15 days later. Contracts were 
awarded between Oct. 15 and 25. All 
were completed on scheduled time. 
The job at Waukegan, Ill., is a 
typical example of the speed in con- 
struction. This project is a Type A 
building, modified to omit the stand- 


ard second floor living quarters for 
the caretaker and the garage flank- 
ing the stage. Exterior wall construc- 
tion is concrete blocks of light-weight 
aggregate on monolithic concrete 
footings. 

The unit received presidential ap- 
proval on Sept. 29 and FWA issued 
an authorizing directive on Oct. 2. 
The deal for the site was closed Oct. 
14, bids were opened Oct. 15, and 
contract was awarded the same day 
to Kaiser-Ducett Co., Chicago, for 
$79,020. Actual construction was 


Up goes the flagpole at the Highland Park (Iil.) project, one of the specially 


designed buildings. 
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started Oct. 22, and 52 days lat 
building was completed. 

The concrete blocks were pa 
white on the outside, giving the } 
ing a most attractive appearan 
the social hall the blocks wer 
exposed on the inside, painted a 
color. The wood trusses, also ex 
to view, were stained dark, whil: 
timber columns were furred with 
crete block. Interior of the remai: 
rooms, including the lounge, 
finished with stained plywood. Flo: 
are maple in the social hall, aspia| 
tile elsewhere. A steam boiler in jhe 
basement and three unit heaters sip. 
ply heat. . 


Program direction 


Cooperating with the U.S.O. were 
the following federal agencies: Fed- 
eral Security Agency, Federal Works 
Agency, U.S. Corps of Engineers, 
and the Navy Bureau of Yards and 
Docks, the last two having jurisdic- 
tion over projects outside the U.S. 
All construction was under the Con- 
struction Division, Office of the Quar- 
termaster General. 

At Chicago, Lt.-Col. E. C. Hayden 
was Zone Six constructing quarter- 
master. Projects in this zone were 
directed by Capt. Edgar S. Thomp- 
son, Robert I. Randolph and C. 


Herrick Hammond. 


British Railway Extend 
Use of Precast Concrete 


Economy in the use of wood and 
steel enforced by the war has opened 
wide applications for precast con- 
crete in the British railway system 
for repair of air-raid damage, re- 
placement of normal wear and tear, 
and new extensions. The largest of 
the four main railway companies now 
makes 120 different standard units, 
mostly for structures, but also for 
signals and telegraphs. The central 
precasting shop has a weekly output 
of between 3,000 and 4,000 cu. ft., in- 
cluding standard units of up to 20 
tons weight. 

A stiff plastic mix is used, about 
# in. slump. Smaller units are cast on 
two vibrating tables and carried away 
on a gravity roller or by a 4-ton chain 
block and runway. Concrete in the 
larger units is vibrated as placed by 
internal electric vibrators or by vibra- 
tors clamped to the forms. These 
units are loaded direct into railway 
cars by means of a 20-ton crane. 
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Dislocated Bascule Rocked into Position 


S. J. Michuda 


Engineer of Bridges, Department of Public Works 


Chicago, Ill. 


Contents in Brief—Trunnions of a 1,750-ton leat of the 106th St. bascule 
bridge in Chicago were knocked loose from their bases by the wind when the 
leaf was in open position. Rather than try to slide the heavy unit back into 


place, the city bridge engineers devised an ingenious scheme of rocking the 
span by use of hydraulic and asphalt jacks which lifted all weight off the 


trunnions during the shifting operations. 


Two Unusuat But IDENTICAL acci- 
dents to the east leaf of the 106th St. 
double-leaf bascule bridge over the 
Calumet River in Chicago called for 
unusual treatment. Last May a gust 
of wind caught the rising leaf while 
the bridge was being opened, increas- 
ing the speed of rise so much that 
the operator could not control the 
movement. As a result, the falling 
counterweight end of the span struck 
its bumping block so hard that the 
two trunnions carrying the leaf were 
forced shoreward on their bases, dis- 
torting the anchor bolts on the trun- 
nion bearings. Though the bridge 
still could be operated. studies for 
permanent repairs were begun. 

Before a decision could be made 
as to repairs, another identical acci- 
dent to the same leaf on Sept. 5 put 
the span out of commission by kick- 
ing the trunnions partly off their 
bearings. The leaf weighs 1,750 tons, 
and instead of trying to slide such 
a weight back into place, a system of 
jacks, including a set of novel asphalt 
jacks, was used to lift and rotate the 
unit at the same time. Thus, the span 
did not slide, but was rocked back 
into place. 

The double-leaf bridge is 62 ft. 
wide, 2504 ft. between trunnions. 
Each leaf, with its counterweight 
weighs 3,500,000 lb. and consists of 
two main trusses, each truss being 
supported by a trunnion. The trun- 
nions are supported in a box abut- 
ment, the front of which is consid- 
ered as a river pier, the rear as an 
anchor pier. As each span opens, the 
rear end with its concrete counter- 
weight, drops into a pit within the 
box abutment. Upward motion of the 
leaf is halted by the counterweighted 
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end coming to rest against timber 
bumping blocks. When closed, the 
rear of the span bears against an 
anchor in the anchor pier. Live loads 
on the bridge are carried by live- 
load bearings on each river pier, 
which, with the anchors, make a 
cantilever of each leaf. 

The spans are raised and lowered 
by motor-driven gear trains, one for 
each truss, mounted on the masonry 
pit-wall. Each gear train terminates 
in a main operating pinion which 
meshes with a circular rack on each 
truss, centered on the trunnion. 


Two accidents dislocate leaf 


Both accidents resulted from a gust 
of wind catching the rising leaf from 


below while the span was being 
opened, accelerating the raising 


speed so much the operator could 
not prevent the counterweights from 
striking the bumping blocks with 


great force. The first time, the sud- 
denly interrupted rising momentum 
of the leaf forced the trunnions back 
on their supports, distorting the base 
bolts in the trunnion bearings. This 
moved the racks away from the pin- 
ions, and though the two still meshed 
and the leaf still could be operated, 
repairs were considered necessary. 
Among _ several remedies 
were new and larger pinions, but 
their installation would have been 
difficult, trafic would be tied up for 
some time, and there was some doubt 
of obtaining the required cast-steel 
parts within a reasonable time. 
While repair studies were under- 
way. a second similar accident put 
the span out of commission. This 
time most of the trunnion base bolts 
were sheared off; the dislocation now 


pe »ssible 


amounted to 14 in., disrupting the 
meshing of pinions and racks, and 
binding the finger joints at the road- 
way between the approach and the 
bascule span. Further operation be- 
came impossible, and the two leaves 
were blocked in open position to 
clear river traffic. By this time high- 
way traflic was already detoured by 
approach paving work. 

After the second bump it was ap- 





Fig. 1. Homemade asphalt jacks that shifted the dislocated bascule span back 
into position. Note ports at lower end of cylinder for releasing asphalt. 
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parent that restoration of the leaf to 
its original position was necessary. 
To move a weight of 3,500,000 lbs., 
even 1} in, and retain the fine adjust- 
ment necessary between the two 
bridge leaves and the accurate clear- 
ances at other points of the structure 
was a problem. Any plan which con- 
templated the sliding of this weight 
was considered impractical because 
of the difficulty in taking care of the 
frictional forces involved and the 
danger of creating other undesirable 
movements which might cause trou- 
blesome misalignment of the bridge 
span. Finally a plan was adopted 
which required no horizontal move- 
ment of loads on bearing surfaces, 
effecting the desired result entirely 
through raising and lowering opera- 
tions by means of suitable jacks. 
Step-by-step details are given in the 
accompanying drawing. 


Asphalt jacks were homemade 


The live-load bearing at the river 
wall under each truss is in two parts. 
The upper portion of each bearing 
was removed to make way for special 
homemade lowering jacks in which 
Trinidad asphalt was the supporting 
medium. Each of these jacks con- 
sisted of a 24-in. piston, with slightly 
rounded top surface, inside a cylinder 
fabricated from a series of plates up 
to 5 in. thick, welded into one solid 
block. At the lower end of each cyl- 
inder were two drilled and tapped 
holes, fitted with 14-in. screws seat- 
ing on a 1-in. hole. These ports per- 
mitted escape of the asphalt from 
the inside of the cylinder to the out- 
side through another l-in. hole 
drilled at an angle and tapping the 
port within the block. 

Before assembly of the cylinder 
and piston a weighed quantity of 
asphalt was melted into place in the 
bottom of the cylinder, filling the 
cylinder to a depth of 2 in. The jack 
assembly, with the asphalt in place, 
was 2 in. higher than the bearing it 
replaced. Thus, when the span was 
lowered to bear on the asphalt jacks, 
the river end of the truss was 2 in. 
higher than normal at the river pier 
and the counterweights were corre- 
spondingly 6 in. lower than normal 
by rotation of the leaf about the 
trunnion. 

A steel grillage was erected at the 
rear or counterweight end of the pit, 
resting on timber bents and the an- 
chor pier. On top of this grillage, 
bearing against each counterweight 
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i hydraulic 
| Jacks 
\ No load 


AN ~4 sphalt jack 
wv No load S 


Timber Hf 
supports<s}ps 


{Al above: Span rotated about trun- 
nion raises bearing at river pier 2 in. to 
permit placing asphalt jacks. 


(C) below: Span now resting on jacks; 
front end lowered by heating asphalt 
at river pier, and allowing it to extrude. 
Trunnion is thus lowered 1 in. and 
moves riverward 5/16.; position now 
V4 in. above and 3/16 in. forward of 
final location. 


Ae Dead load 3,500,000 /b 
\ “Live load bearing 
No dead load k 


-River pier 
Pit 


Point of 
rotation-~ Hm ~load 

WAY ~~ 264400016. 
Hard fe We 
asphalt2:: 


(B) above: Rear end of trusses raised 
5s in. by hydraulic jacks to transfer 
most of the load to the asphalt jacks; 
trunnion bearings raised by 1'/4 in. and 
moved riverward 1% in. by this opera- 
tion. 

(D) below: Jacks under counterweight 
girder released, throwing entire load 
on trunnions, which move ‘4 in. down- 
ward and 3/16 in. backward to desired 
final location. 


FIG. 2. STEP-BY-STEP OPERATIONS IN ROCKING SPAN INTO POSITION. 


truss, were placed two 300-ton hy- 
draulic jacks, each pair operated 
from one pump. On top of each pair 
of jacks a 4-in. plate distributed the 
jacking load over the counterweight 
girder. The web of this girder was 
stiffened with angles and bars welded 
in place. 

With these preparations concluded, 
the temporary cables that had been 
used to anchor the displaced trunnion 
bearings were loosened and _ the 
counterweight girder was raised by 
the hydraulic jacks to a height of 
54 in. This caused the bridge leaf to 
rotate about the live-load bearing 
point, and made the trunnion rise 


April 9, 1942 « 


ENGINEERING 


a distance of 1} in. Since the trun- 
nion center normally is above the 
live-load bearing, approximately as 
far as it is behind it, the trunnions 
also moved forward a distance of 
1% in. Because the trunnions had 
been raised from their supports by 
this operation, the total load of 1,750 
tons was shifted to the asphalt jacks 
at the live-load bearing and to the 
hydraulic jacks at the rear in the 
proportion of 2,644,000 and 856,000 
lb. respectively. 

With the leaf thus supported en- 
tirely on jacks, heat was applied to 
the asphalt jacks by kerosene torches, 
and by careful manipulation of the 
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Fig. 3. Jacking system at rear of counterweight. Two hydraulic jacks under each 


side rest on steel grillage carried by anchor piers and timber bents. 


port screws the melted asphalt was 
allowed to extrude under exact con- 
trol, lowering the span at the live- 
load point as desired. This lowering 
was limited to 1,*; in., which caused 
a settlement of the trunnions of 1 in., 
and a forward movement of the trun- 
nions amounting to 7, in. The trun- 
nion center was at that time 14} in. 
forward from its location at the be- 
ginning of the corrective operation 
and 4 in. above that point. 


Final adjustment operation 


The trunnion bearings normally 
supporting the ends of the trunnions 
nearest the roadway are carried by 
curved girders spanning from the 
river pier to the anchor pier of the 
pit. In order to clear the counter- 
weight the rear ends of these girders 
are considerably higher than the 
front ends. Consequently when the 
trunnion load is applied to these sup- 
ports the deflection of the latter 
causes a downward as well as a back- 
ward movement of the trunnion cen- 
ter. Therefore, in order to avoid a 
sliding of the bearing on the support, 
it was essential that the final move- 
ment of the adjusting operation 
should also cause the trunnion cen- 
ter to be lowered and moved back- 
ward. This was accomplished by re- 
leasing the hydraulic jacks at the 
counterweight girder, thereby restor- 
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ing the entire weight of the leaf to the 
trunnions and at the same time caus- 
ing a settlement of the latter of } in. 
as well as a backward movement of 
+; in. Thus. the elevation of the trun- 
nions was brought to the original 
level and their center was moved 
forward a net distance of 14 in., 
without sliding. 

When the leaf was again in its 
normal position, the hydraulic jacks 
were removed, the leaf raised, and 
the front pedestals restored in place 
of the asphalt jacks. All operations 
were completed to permit traffic over 
the bridge on Nov. 7. 

The joints at the center of the 
bridge between the two spans are 
finger castings which mesh with each 
other. Any misalignment at this point 
would have required considerable 
work and expense for proper read- 
justment of the castings. The work 
of relocating the leaf. however, was 
so_ perfect that no adjustment was 
necessary. Furthermore, meshing of 
the main operating pinion and rack 
was better than heretofore, because 
when the original location of the pin- 
ions was made the full dead load of 
the fixed parts of the bridge, as well 
as the decking and other portions of 
the movable leaf, had not been in- 
stalled. These additional weights 
caused deflections in the entire struc- 
ture and its supports, which had to 


April 9, 1942 


be allowed for by computation rather 
than by actual resultant conditions. 
The fitting of new base bolts for the 
trunnion bearings was accomplished 
after the bridge had been put in 
service. 

All work required for the above 
adjustment was done by the city’s 


own forces, the organization of 
which includes: Oscar E. Hewitt. 


commissioner of public works; W. 
W. DeBerard. city engineer; S. J. 
Michuda, engineer of bridges; James 
J. Versluis, engineer of water works 


construction; O. W. Hansen. engi- 
neer of bridge maintenance, and 


Carl A. Gaensslen, bridge designing 
engineer. 


Steel Culvert Substitutes 


Because of war-time scarcity of 
material for steel pipe culverts, state 
and federal highway authorities have 
indicated readiness to approve non- 
reinforced concrete and vitrified clay 
pipe for culvert service. To meet this 
situation the Northern California Con- 
crete Pipe Manufacturers Association 
has prepared specifications for non- 
reinforced concrete pipe. After con- 
SPECIFICATIONS FOR 


NON-REINFORCED CONCRETE 
CULVERT PIPE 
Minimum Average 


Ap- Crushing Strength (a) Average 
Min proxi- lb. per lin. foot, Ab- 


shell mate three-edge-bearing) sorption 
Interna! thick- weight (Max. 
diameter, ness (ib. per “D” test load Per- 
in in lin, ft requirements (b) cent) 
2,000D 3,000D 4,000D 
12 1% 80 =. 2,000 xx XX s 
12 2 90 xx 3,000 4,000 8 
15 2 105 =. 2,500 KX KX Xs 
15 2% 120 xx 3,750 5,000 8 
18 2% 150 3,000 Xx Xx s 
18 214 165 xx 4,500 xx by 
24 214 220 =. 4,000 KX XX ‘ 
24 3 270 xx 6,000 Xx & 
30 31, 380 5,000 XX xXx 8 
36 4 520 ~=6,000 Xx xx § 


(a) Test loads for send-berring tests shall he one and 
one-half times those specified in this table for the 
three-edge bearing tests. 

“D’" test load indicates the losa in |b. per sq. ft. of 

horizontal diameter to which the pipe must be sub- 

jected under the standard three-edge bearing test. 

(c) If it is necessary to increase the well thickness over 
the amount indicated in order to meet crushing 
strength requirements, the internal diameter may be 
decreesed by not more than 3 per cent, and the amount 
30 decreased shell be added to the wall thickness. 

d) Minimum length of pipe sections 3 ft. 

(e) Ali joints shall be tongue-and-groove type 


ferences with representatives of the 
California Division of Highways, the 
Public Roads Administration and the 
Association of State Highway Off- 
cials, the specifications summarized 
in the accompanying table have been 
announced by the concrete pipe manu- 
facturers as the standards that can 
be used with general approval. 
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Emergency Road Net Laid Out 
For New York Metropolitan District 





Contents in Brief—A system of secondary roads for use by the civil popu- 


lation in an emergency requiring use of main highways of the New York metro- 
politan district for military purposes has been selected and marked by the 
Metropolitan Defense Transport Committee. These "civil routes" parallel 
main numbered routes and have been given related numbers. Selection of 
routes for civilian use is part of a larger plan for maintaining the flow of 
essential supplies into the metropolitan district during any emergency. 


MARKING OF A SYSTEM of secondary 
roads to be used by civilian traffic in 
the New York metropolitan district 
in an emergency is now nearing com- 
pletion. The work is part of a com- 
prehensive program for maintenance 
of essential services in the district 
developed by the Metropolitan De- 
fense Transport Committee. This pro- 
gram, in addition to the designation 
of routes for use by the civil popula- 
tion, includes plans for the mainte- 
nance of the flow of foods, fuel and 
other essentials into the metropolitan 
district and the primary’ distribution 
of those commodities should existing 
rail and highway supply lines be dis- 
organized or existing distribution 
centers damaged by air attack. 


Three states represented 


The Metropolitan Defense Trans- 
port Committee is made up of repre- 
sentatives of the defense councils and 
related agencies of the states of New 
York, New Jersey, Connecticut, and 
the city of New York. The Army, 
Office of Civilian Defense, and the 
Office of Defense Transportation are 
represented by liaison officers. This 
central committee acts only as a co- 
ordinating agency; actual adminis- 
tration of plans developed jointly by 
the several defense agencies is left in 
the hands of the local bodies. Billings 
Wilson, assistant general manager of 
the Port of New York Authority, who 
as head of the operating department 
of the Port Authority is responsible 
for the functioning of the authority’s 
interstate bridges and tunnels, is 
chairman of the metropolitan com- 
mittee. 

The plan for selecting and mark- 
ing secondary routes to be used by 
civilian traffic when main routes are 
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preempted by military forces was 
originated in England with the setting 
up of what are known as the red and 
blue networks. In the New York 





CIVIL 


CIVIL B CIVIL 


Fig. 1. Details of the secondary route 
signs used in the sections of New York, 
New Jersey and Connecticut that are 
included in the metropolitan district, 


metropolitan district that plan has 
been expanded by the selection of 
two secondary routes roughly parallel 
with each main route into the metro- 
politan region. After the best routes 
had been selected and indicated on 
maps, the maps were submitted to 
the defense councils of the three 
states, to the New York City police 
department and to the highway de- 
partments of the three states for ap- 
proval, after which the marking of 
the routes was undertaken by the 
respective state highway departments. 

In many instances the routes 
selected for designation as routes of 
civilian travel in case of emergency 
are unmarked rural routes, city streets 
or short sections of existing routes 
marked for other purposes. Conse- 
quently, the civil routes were all given 
numbers in the 500 series related to 








the state or national route num} or 
of the main highway to which {\\¢ 
civil route is roughly parallel who.- 
ever that was possible. Thus Ci, jl 
Route 501 “parallels U. S. 1 in No 
York and Connecticut and Civil 
Route 522 parallels U. S. 22 in New 
Jersey. A distinct type of sign was 
developed for these new civil routes. 

Typical examples of the civil route 
marking are shown in Fig. 1 and 2. 
The boards are 16x16 in., painted 
white with black letters, and all carry 
the word “Civil,” in addition to the 
route number. For obvious reasons, 
it was decided to mark the civil 
routes rather than the military routes. 
These new routes are to be shown on 
the maps of the metropolitan district 
issued by oil companies this spring 
so that citizens may familiarize them- 
selves with the location of alternate 
routes that they may be called upon 
to use on short notice. 


Elimination of bottlenecks 


The committee now is engaged in 
listing the points that may prove to 
be bottlenecks when the secondary 
routes are put into service; it also is 
locating the points where these sec- 
ondary routes have to cross main 
routes that will be taken over by the 
Army. The committee hopes that 
local agencies may be able to use 
defense highway funds for the elimi- 
nation of some of the worst bottle- 
necks, and there is a possibility that 
temporary overpasses for the civilian 
traffic may be provided at such 
points. These might take the form of 
the demountable overpass developed 
by the LeTourneau Company of 
Georgia and tried out in Atlanta last 


year (ENR, Sept. 18, 1941, p. 395). 


Emergency traffic control 


Basic to the plans of the Metro- 
politan Defense Transport Committee 
is effective control over the move- 
ment of essential supplies into the 
heart of the metropolitan district dur- 
ing an emergency, especially the 
movement of perishable foods and 
fuel oil. Secondary receiving and dis- 
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Fig. 2. Signs for the "civil routes" are placed at major intersections and at all 
points where uncertainty as to the route might exist. 


tributing centers are being selected, gas stations and highway scale houses 
and routes to these points for rail, were used as the control points, being 
lighter and truck movements are be- marked with large signs, and state 
ing worked out. For the truck move- police and motor vehicle inspectors 
ments over the highways, police con- at these points gave the truck drivers 
trol points have been selected at out- instructions as to how to proceed to 
lying points on the main approach the theoretical delivery point. Actu- 
roads where trucks can be intercepted ally, the truck driver simply signed 
and directed to the emergency deliv- _ the instruction slip and turned it in at 
ery point. In a test of this system con- his normal delivery point to provide 
ducted at six points in New Jersey, a check on how effectively the com- 
New York and Connecticut recently, munication system worked. 


BERNARDSVILLE 


LOWER * 
NEW YORK 
BAY 


Fig. 3. Secondary routes approaching New York from the south and west. On 
this map the main routes that would be used by military forces in an emergency 
cre shown only as light lines, and secondary routes for civil use are shown 
heavy. Through routes on this secondary system have been given numbers in the 
500 series. This is a part of a map prepared for the whole metropolitan district. 
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By request of state or other agen- 
cies, the Metropolitan Defense Trans- 
port Committee has also given con- 
sideration to the problems of local 
transport and supply of petroleum to 
areas that might be blocked off dur- 
ing an emergency. Likewise, it has 
given thought to the problem of 
orderly movement of such portion of 
the population of the region as the 
authorities might decide to evacuate. 


Tractor-Mounted Vibrator 
Used by German Troops 


SEVERAL NEW TYPES of roadbuilding 
machinery have been placed at the 
disposal of German pioneer troops 
working on communications in occu- 
pied eastern territories. Typical of 
these in the crawler-mounted “tank” 
vibrator. Originally designed for com- 
pacting earth, the crawling vibrator 
now is used extensively for com- 
pressing soil-cement mixtures in road 
construction. The standard machine 
is equipped with a 9-hp. diesel engine 
and works at a speed of 10 ft. per 
minute over the comparatively nar- 
row width of 3 ft. 4 in. Vibrations at 
the rate of 1,500 per minute are trans- 


ferred to the crawler treads, resulting 


in compression of a 7 to 8-in. deep 
soil-cement mix by more than | in. 
under two passes of the machine. 

The chief advantages claimed for 
the tractor-type vibrator over the 
usual cylindrical roller is that deep 
vertical compression is obtained with- 
out horizontal displacement. There is 
no need for precompacting by means 
of pneumatic rollers—another great 
advantage as rubber tires of the neces- 
sary diameter are scarce in Germany. 
As compared with the small electric 
vibrators hitherto used on a large 
scale, the caterpillar type saves time 
and labor. For most effective use, this 
vibrator is said to require a fairly wet 
mix except on moist ground where 
the vibration brings water up from 
the underlying soil into the mix. 

A vibrator truck is now under de- 
velopment for use in conjunction with 
concrete mixers traveling at a speed 
of 12 to 20 ft. a minute. The types 
hitherto used in Germany do not 
work fast enough for that purpose. 
There also is a demand for a ram- 
ming instrument that is more easily 
movable, suitable for widening and 
repairing macadam roads where speed 
is an important factor. 
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Bridge Piers Encased Against Scour 


H. L. Broadfoot and 


Construction Engineer 


Contents in Brief—At Kentucky Dam on the Tennessee River it was neces- 


sary to encase the concrete footings and timber pile foundations of the 
I.C.R.R. bridge below the dam with circular cells of steel sheetpiling driven 
through the river bed overburden to rock to prevent possible scour from 
concentrated flow of river diversion. Gravel fill within the cells and the 
encased overburden were both consolidated by grouting. 


Protective MEASURES were required 
for the piers of the old I.C.R.R. bridge 
crossing the Tennessee River just be- 
low Kentucky Dam during building 
of the dam. for construction opera- 
tions concentrate the entire flow of 
the river first under one half of 
the bridge, and later under the other 
half. 

The bridge, a 7-span steel struc- 
ture located 700 ft. below the axis 
of the dam, was built in 1905 ( Engi- 
neering Record, Mar. 4 and May 20, 
1905). The substructure is concrete 
piers founded on timber piles driven 
8 to 27 ft. into the river bed. Depth 
of overburden adjacent to the eight 
piers averages 57 ft., with a range of 
36 to 85 ft. 

Model tests, made to study the ef- 
fects of scour around the piers, indi- 
cated that protection of the piers was 
required. After completion of the 
dam, the railroad will be relocated 
across its top, and the bridge will 
be removed. The bridge is 1,670 ft. 
long between end piers with 1,600 ft. 
of timber trestle approaches. Three 
main channel spans are 305 ft. long, 
a swing span across the navigation 
channel is 455 ft. long, and two short 
spans are each 150 ft. long. 

Concrete footings of the piers were 
9 or 10 ft. below the top of the over- 
burden at the time they were built. 
Investigations by TVA and the rail- 
road company in 1936 revealed that 
considerable scour had already oc- 
curred around some of the piers, and 
at the swing span piers scouring had 
progressed to the base of the concrete 
footings. 

Two schemes of protecting the piers 
were considered by the TVA: (1) a 
heavy blanket of riprap around each 
pier; (2) enclosing each pier in a 
ring of interlocking steel sheetpiling. 
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The latter scheme was adopted as the 
most effective and dependable, espe- 
cially under heavy concentrations of 
river flow which might be expected. 


Pier encasement 


To determine the size and position 
of the pier footings the adjacent 
overburden was probed by a core 
drill mounted on a barge, and the 
outline of the pier so determined was 
plotted for superimposing a circle of 
minimum diameter. For the five river 
piers, cells 954 ft. dia. were found to 
fit the conditions best. The footings 
of the two end piers, one at each 
river bank, required cells 81 ft. 2 in. 
in dia. Difficult pile-driving condi- 
tions, caused by the low headroom be- 
neath the trestles at the end piers, 
were avoided by adopting semicircu- 
lar cells with wing walls extending 
into the bank at these points. The ele- 
vation of bedrock was determined by 
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drilling four diamond core~';;\] },,),. 
5 ft. into rock adjacent 1. , 
determined corner of each jer {,,; 
ing. These borings indicated 4), 
sheet piles, ranging from 5| to 9 
ft. in length, were required for 4) 
cells to be seated on bedrock and 
protrude 1 ft. above low water. 

Driving of steel sheetpiliny through 
85 ft. of overburden was the majo; 
construction problem. Previously, ; 
test cell of interlocking steel shee. 
piling had been driven to bedrock 
and excavated (ENR, May 11. 1939, 
p. 666) for determining, among othe; 
things, the feasibility of the work and 
the condition of the piling after hay. 
ing been driven through 95 ft. o/ 
overburden such as existed at the dam. 
site. This test proved that the dee 
driving was practicable, and the driy- 
ing of the protection cells around th 
bridge piers was the first positive ap. 
plication of the deep driving at Ken- 
tucky Dam. 

The templates, around which the 
sheetpiling was racked and driven, 
consisted of two flights of 12 pre. 
fabricated arched-timber sections that 
were supported 15 ft. apart on 2! 
timber piles 45 ft. long, and driven 
to a firm bearing about 12 ft. into 


the pre 
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Sheetpile cells around the piers of the old 1.C.R.R. bridge below Kentucky Dam 
protect the substructure against scour. Construction of the first stage of the 
cofferdam is also shown here. 
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the river bed. The piles were braced 
against the concrete bridge pier by 
9x]0-in. struts. Second-hand sheetpil- 
ing was used for the cells. 

Floating oil-fired steam derricks 
and cranes were employed for rack- 
ing the piles and handling the steam 
hammers. Due to the limited reach of 
the floating hoisting equipment, it was 
impossible to handle the sheetpiling in 
single sections of sufficient length to 
reach from bedrock to the top of the 
cell. The restricted headroom beneath 
the bridge also limited the length of 
piles. Therefore, the piles beneath 
the bridge were divided into three 
sections, the others into two sections. 
Splices were made with 6x9}x}-in. 
steel plates welded to the inside of the 
lower pile. The plate was not welded 
to the upper pile because the cells will 
not be salvaged. 

Twelve “tee” piles were incorpo- 
rated in the periphery of each river 
cell for attaching two rib piles lo- 
cated radially on the inside of the 
cell. These were added to stiffen the 
cell and to provide a bond between 
the sheetpiles and the consolidated 
cell filling that was added later. To 
aid in bonding the filling to the pil- 
ing, }-in. steel hairpin rods were in- 
serted through holes burned into the 
web of the inner rib pile on 4-ft. verti- 
cal centers. 

The piles were driven in pairs pro- 
gressively 4 ft. at a time by inserting 
a temporary filler pile, or follower, 
on top of the low pile to fill the dif- 
ferential created by the overlapping. 
When the tops of the piles neared the 
template so that the fishtail leads on 
the pile hammer were obstructed, the 
filler piles were removed and the 
second sections of piles were racked 
and spliced. Before driving the lower 
sections below the water level, all han- 
dling holes were covered by welded 
plates. When the piles neared bed- 
rock, or when they had been driven 
to such depths that the driving was 
difficult and there were possibilities 
of damaging the piles, the interval 
- of consecutive driving was reduced 
to 2 ft. When bedrock was reached 
by driving the piles in pairs, a fol- 
lower was attached to the hammer and 
each pile was tested individually for 
seating on rock, 

Occasionally when driving the up- 
per section of piles, the driving would 
suddenly become difficult and then 
just as suddenly become easy. When 
such a condition occurred, the driv- 
ing was stopped, and by means of a 
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Completed concrete-capped cell around one of the eight bridge piers. 
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SECTION A-A 
Typical cell construction is shown in the above details of the protection around 
the swing span pier. Work at other piers is similar. 


submarine exploring tube, the pile 
was inspected. Usually it had slipped 
off the top of the lower section, bent 
the splice plate, and ruptured the pile 
interlock. Such piles were removed 
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and replaced by undamaged piles. 
This exploring tube was a watertight 
galvanized metal tube, 6 in. in dia., 
and closed at one end by a glass plate 
sealed with gaskets between two stand- 
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ard pipe unions. A light was attached 
to the outer side of the tube below 
the glass viewing point, and by sub- 
merging this end of the tube and 
bringing it near the pile to be in- 
spected, the pile could be seen by 
peering into the top exposed end. 
Some piles refused at a higher level 
and others appeared to penetrate 
deeper than the rock elevation, as in- 
dicated by the adjoining piles. When 
the trouble could not be located with 
the exploring tube, a diamond core- 
drill hole was bored adjacent to the 
pile. These holes revealed the pres- 
ence of bent piles, residual boulders, 
fissures, or other obstructions. Twelve 
such holes were drilled, but only one 
pile in the river cells was found to 
have a ruptured interlock below the 
river bed. This was cared for by driv- 
ing a secondary row of piles inside 
the cell between two “tee” piles added 
to the two rib piles nearest the break. 
Other piles investigated by drilling 
were found to have been driven into 
vertical solution channels in the rock 
or landed upon residual boulders. 
Another ruptured interlock was dis- 
covered, but its depth could not be 
definitely determined, and the pile, 
being composed of several uncon- 
nected sections, could not be removed. 
Consequently, a heavy blanket of rip- 
rap was placed against the river side 
of the cell and extended across the 
river bottom to the next adjacent cell 
to form a weir which would divert the 
flow from the cell and also retain the 
cell until the enclosed material could 
be consolidated by grouting. Prior to 
placing the riprap, a steel bar was 
welded across the split and the inter- 
locks were welded from the top of the 
split down to the ground level. 


Cell-filling scheme 


Upon completing the pile driving, 
the timber templates and the support- 
ing timber piles were removed, and 
the cells were filled from the river 
bed to within 12 in. of the top with 
j-in. minimum size gravel dredged 
from the river. Material smaller than 
}-in. was not used because of the 
plan to consolidate the fill by pres- 
sure grouting with neat cement. Be- 
fore beginning the pressure grouting, 
a 12-in. reinforced-concrete slab was 
placed on top of the gravel filling. 
Vent holes were formed in the slab to 
prevent displacement by the grouting 
operations. Dowels, 6 ft. c. to c. each 
way, extended downward 4 ft. into 
the gravel to anchor the slab. 
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The material enclosed by the cells 
was consolidated by grouting to in- 
sure the stability of the cell against 
the most severe condition of river 
flow which might scour the river bed 
from around the outside of the cells 
and permit them to spread, thus caus- 
ing settlement of the piers. Grouting 
was in two major stages: first, con- 
solidation of the gravel filling, and 
second, consolidation of the natural 
overburden enclosed in the cell. At 
the outset, it was planned to con- 
solidate all of the gravel filling be- 
tween the river bed and the under 
side of the concrete cap. Experience 
with the first cell grouted indicated 
that a substantial saving in cement 
could be effected with equally as satis- 
factory results by confining the grout 
to the lower 3 ft. of gravel filling. 
This provided the desired seal over 
the natural overburden which con- 
fined the second-stage grout to the 
overburden when consolidating that 
portion of the cell. It also provided 
anchorage for the rib piles and hair- 
pin reinforcing which, being an- 
chored to the concrete slab at the 
top, would effect a beam support for 
retaining the cell should the over- 
burden be washed from around the 
cell and a pile interlock be split. 

For injecting the grout into the 
lower 3 ft. of gravel filling, 32 2-in. 
pipes were installed in each cell. 
Twenty-four of these were located 
around the periphery of the cell, 2 ft. 
inside the sheetpiling. The other 
eight pipes were located on lines 
2 ft. from each side of the concrete 
pier. The pipes were installed prior 
to filling the cells with gravel, and the 
lower 2 ft. of each pipe was perforated 
with 3-in. holes. The sixteen pipes 
on one side of a pier were connected 
through a valve at each pipe to a 
header leading to the grout pump. A 
return line to the pump was also pro- 
vided. The pipes on the other side of 
the pier were connected in a like man- 
ner to a second grout pump. 

After a short water test to determine 
that no pipes were plugged, all valves 
to the grout holes but one were closed, 
then neat cement grout with a water- 
cement ratio of 0.60 was pumped into 
the hole until 5 cu.ft. had been in- 
jected. The valve to this hole was 
then closed and the one at the next 
hole opened, and the grouting pro- 
cedure repeated at each succeeding 
hole until the circuit was completed. 
Grouting was then resumed at the 
first hole and continued around the 
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circuit at the pumping rat: 
per hole per hr. until re 
pressure of 25 Ib. per sq.in. 
inspection of the water o 
cell was maintained during 
ing operations to detect ; 
leaks through the pile inter 
occasions dye was pumped i; 
to aid in discerning leaks. 

The grouting of the nat: 
burden enclosed by the cells 
fined, as much as possible, to 
of material directly inside the ste 
sheetpiling. By consolidating and 
making this material immobile, jt 
acts as a protective sheath which 
would retain the soil supporting the 
bridge pier should excessive scoy; 
remove the overburden from around 
the cell and expose an_ uncetected 
ruptured interlock of a sheetpile. 

For grouting this portion of the 
cell, 36 5-in. steel pipe casings were 
installed prior to filling the cell with 
gravel. This was done to eliminate 
drilling through the gravel. The pipes 
were located in a circle 2 ft. inside the 
sheetpiling, and extended from the 
top of the river bed to the top of the 
concrete cap. Selected clay was 
tamped into the bottoms of the pipe 
casings prior to installation to exclude 
the grout injected into the gravel dur. 
ing the first-stage consolidation. Upon 
completing the first-stage work, 2-in. 
pipes were placed in the 5-in. casings 
and driven through the overburden 
to bedrock. They were then inde- 
pendently connected to the grout 
pump and grouted to refusal at a 
pressure of 35 lb. per sq.in. Upon 
refusal with the pipe at bedrock, the 
pipe was raised about 2 ft. and again 
grouted to refusal. This was repeated 
until the top of the natural over- 
burden was reached, the pressure be- 
ing gradually reduced to 25 |b. at the 
top of the overburden. Sawdust was 
added to the grout for holes, which 
did not refuse after absorbing 5) 
bags of the thickest grout. 
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Direction of work 


Kentucky Dam, which includes the 
protection work at the railroad bridge, 
is being constructed by the Tennessee 
Valley Authority, of which T. B. Par- 
ker is chief engineer, and A, L, Pauls 
is chief construction engineer. In di- 
rect charge of the work at the site is 
G. P. Jessup, project manager, and 
B. S. Philbrick, construction super- 
intendent. J. B. Hays was construc- 
tion engineer when the pier encase- 
ment was done. 
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Photo courtesy Alemite Div., Stewart-Warner Corp. 





From Field and Office 


Working problems and time-saving methods for engineers and contractors 


PORTABLE SERVICE STATION 


On the TVA Cherokee Dam work a portable service station equipped with pumps, 
compressor units, and reels as shown in the accompanying photograph is being 
used successfully. This makes possible several men lubricating simultaneously and 


saves considerable money and man hours. 


0 





Shell thickness for designing steel stacks. 


Steel Stack Shell Thickness 


In steel stack design the problem is 
generally to find the thickness of the 
shell knowing the height and diame- 
ter of the stack and the wind force in 
pounds per square foot. To facilitate 
the calculation use has been made of 
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the accompanying chart in recent 
powerhouse work handled by the 
writer. 

The procedure is: (1) Start on 
scale W with the known wind pres- 
sure in pounds per square foot of the 
projected area; (2) draw a straight 
line to the height of the stack in feet 
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on scale H; (3) from the intersection 
of the above line with A (auxiliary 
line) draw a straight line to D, known 
diameter of the stack in feet: (4) the 
intersection of this last line with the 
scale 7 indicates the shell thickness in 
fractions of an inch. 

The lines on the chart show the 
solution in case of a stack 100 ft. 
high and 8 ft. in diameter, with a 
wind pressure of 30 lb. If it is re- 
quired to design a stack for a stress 
s; Other than 12,000 psi. and an 
efficiency e; other than 0.70, then the 
result TJ obtained from the chart 
8,400 
SAMUEL Levine, Director, Structural 
Division, Manhattan Technical Insti- 
tute, New York, N. Y. 


should be multiplied by 


Cooling Tower at Keswick Dam 


A cooling tower, built to serve 
contractor's equipment at Keswick 
Dam on California’s Central Valley 
project, has screens on all four sides 





An effective but 


low-cost 
tower built by Keswick Dam contractor. 


cooling 


designed to expose to the air a thin 
sheet of water so as to obtain maxi- 
mum cooling due to evaporation, 
without an appreciable loss of water 
on windy days. The water is divided 
equally at the top of the tower to 
the two upper baffles, which direct 
the flow outward to the screens. 
The screens tend to spread the flow 
into thin sheets, which follow the 
screens down into a timber tank 
below. 

The screens are inclined, permit- 
ting baffles to be so placed that the 
drip from one baffle strikes the top 
of the one next below and is thus 
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again deflected to the screen. In this 
way highly effective cooling is ac- 
complished, it is reported, and the 
screen prevents the wind blowing 
away any appreciable amount of 
water. 

The tower was built by the Atkin- 
son Kier Co., holder of a U.S. 
Bureau of Reclamation contract for 
construction of Keswick Dam. 








Flame-Straightened |-Beams 


Intense, localized heat from an oxy- 
acetylene flame was recently used 
successfully to straighten two steel 
38-in. I-beams, which were 32 ft. long 
and bent approximately 6 in. out of 
line at their centers, according to a 
brief account of the work in Oxy- 
Acetylene Tips. One operator in four 
hours straightened both beams by re- 
peated applications of heat on local 
areas, alternating with periods of 
cooling. A heavy-duty welding blow- 
pipe was used as a heat supply, which 
made possible heating a compara- 
tively small area rapidly without 
greatly affecting the nearby metal. 

In preparation for heating, the 
beams were laid on their sides, as 
shown by an accompanying illustra- 
tion. Each beam was held in position 
by two supports, one placed under the 
far end and one near the bend in 
such a way as to leave an unsupported 





Fig. 1. 
ing blowpipe. 
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Triangular-shaped area at apex of bend is heated with heavy-duty weld- 


Fig. 2. One of the beams after being straightened in two hours by one operator. 
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Paving Brick A 





~ National 


HAND SPURS AID ON REINFORCED BRICK WORK 


On construction of about one mile of reinforced brick pavement of 8x8 x?! 


3-in, 


units by the Illinois Division of Highways the hand spurs illustrated above proved 
very useful for handling the 19'/2-Ib. pieces. They consist of a piece of leather 
and an angle iron attachment that straps over the hands as shown. The inventor, 
@ veteran brick dropper, advises there is no more physical fatigue to the arm 
and wrist than during an average day with standard size bricks. 





end of considerable length. This as- 
sisted in upsetting the heated metal. 

The operator’s procedure was to 
heat a triangular-shaped area on one 
flange at the apex of the bend. Once 
this area was red hot, he moved to 
the corresponding point on the oppo- 
site flange and repeated the operation. 
By the time the second section had 
been heated the first area was cool 
and ready for reheating. The alter- 
nate heating of the sections and al- 
lowing them to cool gradually drew 
the beams back into a straight line. 
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every engineer as 2 plus 2 equals 4? 
For example, referring to the dia- 
gram: 


ENGINEERING 


Field and Office Comment 


LTC A nema 


Tangent Distances 


Sir: The formula for tangent dis- 
tances for runway intersections sub- 
mitted by Joe L. Grimes Jr., Corpus 
Christi, Tex. (ENR, Dec. 4, 1941. p. 
817) is very interesting, but in fol- 
lowing it through the question occurs: 
Why go to all the trouble suggested 
by the solution? 

Having derived the formula, the 
calculations involved are rather labo- 
rious. Why depend on an involved 
formula when the solution, as the 
accompanying sketch shows, involves 
the use of simple functions and cal- 
culations which are as familiar to 


Ts=(R+W’) Tang. ¥% A 
y= (W—W’) Sec. (A —90°) 
x= (W—W’) Tang. ( A —90°) 


Then: 


T’'=Ts+[(W—W') Sec. (A—90°) 
T =Ts+|[(W—W’)Tang.( A—90°) | 
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City Engineer 
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Book Notes and Reviews 


The month's addition to the engineer's reading and reference list 





Through An Engineer's Eyes 


Movern BatrLe—By Major Paul W. 
Thompson. 221 pp. W. W. Norton & 
Co., New York. $2.75. 


While hardly an engineering text, 
this book warrants attention in these 
pages. first, because it was written by 
an engineer — one-time Freeman 
scholar studying the peaceful prob- 
lems of hydraulic research in Euro- 
pean laboratories—and second, be- 
cause no small part of its content re- 
lates to the work of military engi- 
neers in some of the great offensive 
operations of the present World War. 
By piecing together all available in- 
formation, Major Thompson has been 
able to develop an outline of what 
took place during the retreat to 
Dunkirk, at Sedan, Crete and in other 
parts of Europe. 


_ Surveying from the Air 


AgROPHOTOGRAPHY AND AEROSURVEYING— 
By James W. Bagley. 324 pp. McGraw- 
Hill Book Co., New York and London. 
$3.50. 


Lt. Col. James W. Bagley’s emi- 
nent work in photogrammetry 
through a period of many years places 
him in position to speak with author- 
ity on all phases of the subject; and 
his recent book, “Aerophotography 
and Aerosurveying,” prepared with 
the cooperation of Alexander Hamil- 
ton Rice and the Harvard Institute 
of Geographical Exploration, consti- 
tutes one of the most important con- 
tributions to the literature in this 
field. 

The book provides a wealth of in- 
formation concerning aerial photo- 
grammetry, covering nearly every 
phase of the subject. Equipment for 
both field and laboratory is described 
in complete detail; operational meth- 
ods are discussed with exacting thor- 
oughness, beginning with the original 
photography and extending through- 
out the various methods for map con- 
struction; the geometry of the aerial 
photograph and the fundamental the- 
ory of stereoscopic measurements are 
presented in such a manner as to in- 
sure a thorough understanding of 
the methods of map construction; 
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and many details are included, even 
to the geodetic methods for obtain- 
ing control data. All of this material 
is presented in a clear style and ar- 
ranged in a logical manner, with 
copious illustrations and geometric 
figures to facilitate the reading. The 
book is indeed a very coherent and 
comprehensive treatment of the sub- 
ject of aerial photogrammetry. 

In view of the fact that, although 
aerial photogrammetry has already 
been accorded its deserved place as 
an important means of topographic 
mapping, technical training in this 
science has as yet not even approached 
any standardization, either in course 
content or in the method of presenta- 
tion, Colonel Bagley’s book at this 
time seems destined to serve three 
important purposes. First, it will cer- 
tainly prove to be an excellent ref- 
erence book for complete and au- 
thentic information on photogram- 
metry; second, it will serve as an 
excellent basis for a series of lectures 
to be introduced into advanced sur- 
veying courses in technical schools 
where instruction in photogrammetry 
is provided in this manner; third, it 
will doubtless serve as most welcome 
textbook material in many institu- 
tions where comprehensive courses 
in photogrammetry are being inaugu- 
rated.—Reviewed by Ear Cuurcu, 
professor of photogrammetry, Syra- 
cuse University. 


Basic Data on Buildings 


‘Burtpinc Construction—By Whitney C. 


Huntington. Second Edition. 674 pp. 
John Wiley & Sons, New York; Chap- 
man & Hall, London. $6. 


Revision and rewriting of this 
book, which was published originally 
in 1929, has been so extensive as to 
make it almost a new text. The chap- 
ter on foundations incorporates all 
the newer types and contains essential 
elements of recent developments in 
soil mechanics as they relate to 
foundations. Like treatment is found 
in other sections of the building field 
where progress has been rapid dur- 
ing the past decade. Written pri- 
marily as a text for students of civil 
engineering and architecture, this 
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book should prove a valuable addi- 
tion to the libraries of all architects. 
Engineers who have occasion to do 
work in the building field only infre- 
quently will find the book helpful as 
a source of basic information. 


Flow Problems 


Tue Hyprautics or Steapy FLow 1n Oren 
CHANNELS—By Sherman M. Woodward 
and Chesley J. Posey. 151 pp. John 
Wiley & Sons, New York; Chapman & 
Hall, London. $2.75. 


In the expositions of elementary 
hydraulics that served as textbooks a 
few years ago many subjects were 
dismissed with a short paragraph, 
subjects that now are given whole 
chapters. Some of the more recent 
works, on the contrary, assume a 
reader’s knowledge comprising nearly 
all of the older texts, and go on from 
that point to develop special treat- 
ment of some one or more phases 
of hydraulics. Such is the case with 
“Hydraulics of Steady Flow in Open 
Channels.” After a short introduction 
and explanation of terms, the authors 
plunge directly into the various 
phases of flow with a constant value 
of Q. The theme of the text is the 
recognition of three major flow char- 
acteristics, at shooting, streaming 
and critical depths, with analysis of 
change from one to the other as well 
as continuing flow at any one of 
them. 

The most common of flow prob- 
lems—the determination of channel 
size to accommodate a given quan- 
tity—is discussed in terms of both 
Manning and Kutter, with tables of 
well-selected dimensions, cross-sec- 
tions and gradations. The basic val- 
ues of n are more explicit than is 
usually the case. 

Treatments beyond the size and 
scope of the book are given subjects 
with which the authors have had ex- 
tended personal contact. More than 
half the text is devoted to the hy- 
draulic jump and to _ backwater 
curves. It is to be regretted that sim- 
ilar treatment was not given to other 
advanced material that may be more 
important to the practicing engineer. 
More extended text relating to flow 
through the many common construc- 
tions is desirable. 

An excellent feature of the hy- 
draulic jump discussion lies in the 
negative as well as the positive view- 
point. Many of the conditions under 
which the jump will not develop are 
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described. Too often has the impres- 
sion been given that the jump must 
result when shooting water impinges 
upon a pool of still or streaming 
water. 

Critical flow is introduced largely 
in terms of limiting conditions at- 
tendant on shooting and streaming 
flow. Critical flow exists at all brinks 
in open-channel flow, and it has great 
possibilities as a criterion for meas- 
urement and also for maximum ca- 
pacity for a given available energy 
content. The reader is started along 
this most interesting road by dis- 
cussion, formulas and tables. 

Backwater curves are given more 
attention than usual. With the full 
development of our rivers, the best 
possible information is needed as to 
the upper limits of river level caused 
by any particular installation for 
power or navigation. Likewise the 
data on flow around bends are 
brought up to date. The great Unwin 
would be astonished at the present 
understanding of this tricky flow. 

The three specialties to which the 
bulk of this book is devoted—hy- 
draulic jump and attendant phe- 
nomena, the backwater curve and 
flood routing—are sufficient warrant 
for the practicing hydraulic engineer 
and the advanced student to add this 
book to his library. It is to be hoped 
that future editions may be bright- 
ened up with good photographs of 
the principal features discussed in 
the text.—Reviewed by Frep C. 
Scosey, chairman, Hydraulics Divi- 
sion, American Society of Civil En- 
gineers, Berkeley, Calif. 


Refuse Collection 


Rerust CoLiection Practice—Committee 
on Refuse Collection and _ Disposal, 
American Public Works Association, 
1313 East 60th St., Chicago, Ill. Novem- 
ber 1941. 659 pp., 221 illustrations, 
charts, tables. $5.00. 


This volume is the first compre- 
hensive treatise on refuse collection 
practice published since 1921, and it 
represents the results of almost two 
years of research by the American 
Public Works Association. It presents 
an analysis and appraisal of refuse- 
collection practice based on informa- 
tion secured from 190 cities of the 
United States and Canada. The 16 
chapters of the book contain data on 
methods, operating experiences, ad- 
ministration, costs of refuse-collection 
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operations from municipalities rang- 
ing in population from the very larg- 
est to those having but a few thou- 
sand inhabitants. Communities of 41 
states and 7 provinces of Canada are 
included. Provisions of typical ref- 
use-collection ordinances enacted by 
American cities are included in an 
appendix. 

Stuart M. Weaver, executive as- 
sistant of the Board of Commission- 
ers, Montclair, N. J., was chairman of 
the association’s committee that car- 
ried out the study, 


Miscellaneous Notes 
on Booklets and Reprints 


THE TRANSPORTATION LoaD put on 
Michigan highways by the war ef- 
fort is described in “The Transporta- 
tion of Materials and Workers in 
War Industries in Michigan,” issued 
by the Michigan State Highway De- 


partment, Lansing. 


RAINFALLS OF 10 IN. OR More dur- 
ing 24 hours, in the United States, 
are analyzed by Prof. Stephen S. 
Visher of Indiana University in the 
December, 1941, issue of Monthly 
Weather Review. (Superintendent of 
Documents, Washington, D. C., price 
20c.) Also included is a chert of the 
world’s record rainfalls. 


A Limirep Numser of copies of a 
paper on the present status of catho- 
dic protection of pipelines, presented 
at the second annual water confer- 
ence of the civil engineering section 
of the Engineers’ Society of Western 
Pennsylvania, are available to those 
having a real need for such informa- 
tion from the Underground Corrosion 
Section, National Bureau of Stand- 


ards, Washington, D. C. 


“ENGINEERING AS A CAREER” has 
been issued by the Engineers’ Council 
for Professional Development (29 
West 39th St., New York) to take 
the place of “Engineering: A Career 
—A Culture,” which has been out of 
print for some time. The pamphlet 
is designed as an aid to high school 
students, and to the parents and 
teachers of students who are con- 
sidering taking up engineering in 
college. Single copy, 10c.; 100 copies, 
$7.50. The E.C.P.D. also has issued 
a third edition of “Manual for the 
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Guidance of Young Men 
in Engineering Education 
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METHODS OF FRAMING 
STRUCTURES using timber « 
are given in considerable < 
pamphlet entitled “Fabrica: 
Timber Connector Structur: 
distributed by the Timber | 
ing Co., Washington, D. C. 
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To HELP COUNTERACT the effec 
of the scarcity of rubber, the Good. 
year Tire & Rubber Co., Akron. Ohio, 
has issued a pamphlet entitled “Truck 
Tire Engineering Service” which 
contains tips on how to improve the 
life expectancy of tires, also informa. 
tion on procedure for obtaining ney 
truck tires or recapped or retreaded 
tires under rationing -regulations. 


New Engineering Books 


‘ Exctneeamnc Economic ANALysis — By 
Clarence E. Bullinger. 359 pp. McGray- 
Hill Book Co., New York & London. 
$3.50. 


VDesicn Hanppook For Practicat Ect 
NEERS—By Dr. Alois Cibulka. Clarke & 
Courts, Houston, Texas. Price $5. 


‘Heatinc Ventiratinc Arr Conpitioninc 


Guwe—Volume 20—1942. 1,160 pp. 
American Society of Heating and Ven- 
tilating Engineers, 51 Madison Avenue, 
New York. $5. 


Tue Roap We Are Travetinc—By Stuart 
Chase. 106 pp. Twentieth Century Fund, 
330 W. 42nd St., New York. $1. First 
of a series of six books to focus attention 
on post-war problems which is being 
published by the Twentieth Century 
Fund under the general title of “When 
The War Ends.” Price for the series, $5. 


@ Mopern Sanitary ENcINEERING—By 6. 
Eric Mitchell. 169 pp. Chemical Pub- 
lishing Co., Brooklyn, N. Y. Price $5. 
A British publication relating to house 
plumbing, drainage and ventilation. 


Reports and Pamphlets 


LA History oF Suspension Bripces IN 
BIBLIOGRAPHICAL Form—By A. A. Jak- 
kula. A publication of the cooperative 
investigation of bridge types by the Pub- 
lic Roads Administration and the Agri- 
cultural and Mechanical College of 
Texas. Engineering Experiment Station 
Series No 57. Texas Engineering Ex- 
periment Station, College Station, Texas. 


(Continued on p. 106) 
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TO SPEED WORK — 
SAVE MONEY 


ON aa witha LORAIN MOTO-CRANE 


js vs ONE ! ® Keep up-to-date on the newest and fastest equipment. This big, 
sz aN BS) IE new, 32-page catalog is packed with time and money-saving 
a ideas. It describes and illustrates 78 different jobs in 11 dif- 
ba ferent industrial classifications. Facts and figures on every 
job are taken from actual field performance of many 
hundreds of Moto-Cranes already in service. Write for 
aa’ = ah your copy today. It’s free, of course. 
ace ei 


UNIVERSAL CRANE DIVISION 
THE THEW SHOVEL COMPANY 
LORAIN, OHIO 
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MATERIALS AND LABOR PRICES 


Market quotations on construction materials and wage rates reported monthly by ENR corresponden:; 


ee ee ese 


APRIL CONSTRUCTION material prices showed minor gains due largely to City. Ready-mixed concrete was up 10c. per cu. yd. in Atlanta 

higher transportation costs: and increased labor rates were reported in in Kansas City, but off 50c, in Minneapolis. 

four of the ENR twenty cities. Southern pine prices were up $1.00 to $3.00 Common labor rates for heavy construction climbed 10« 

in Atlanta: $1.00 higher on some sizes in Chicago: and up $1.00 in Phila- Birmingham, and Se. per hour in Cincinnati and New Orleans «; 

delphia. Western pine and Douglas Fir climber $1.00 in Minneapolis. Rail mon labor on heavy construction and common labor on buildings 

way ties increased in Philadelphia and St. Louis. Seattle base price on fir Cincinnati bricklayers’ rate increased 12%c. per hour, ani 

plywood is unchanged {rom March, ironworkers’ wage rose 7%c. Hoisting engineers’ hourly way, 
Minor increases were recorded in cement prices in Detroit and Kansas in Cincinnati and Pittsburgh. 


CEMENT, AGGREGATES, READY-MIXED CONCRETEW-—F.0.8. city 


—PORTLAND CEMENT - ~—SAND AND GRAVEL- CRUSHED STONE CRUSHED SLAG CONCRETE 
Per bbl. carload lots, including 40c per Per ton, carload lots Per ton, carload Per ton, carload Ready Mixed 
bbl. for bags, cash discount not deducted Gravel, Gravel, lots lots, f.o.b. plant 1:2:4, 50 s.v, of 
Cloth Bagsa Paper Bags Bulk 14 in. 4 in. Sand 1% in. 2 in. 14 in. fin. more. delivered 
DEON. services sas $2.73 $2.48 $2.43 $1.75 $1.85 $1.95 $1.75 $1.85 $1.55 $1.65 
Baltimore 2.36 2.11 1.91 ; 1.753 1.25f 1.75% 1.75% 1.75% 1.75t 
Birmingham 50 weve > 1.75 1.50 1.00 1.00 -90 1.15 
75b 2.30 ‘ 1.40f 1.00% 1.40% 1.403 ieee ike 
.60 2.20 . 2.003d 2.00td 2.00td 2.00td 1.50% 1.503 
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1.95 
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Los Angeles. . 800 
Minneapolis............ .90 
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New Orleans 2.41 oo oo 
New York 2.553 
Philadelphia 2.31 
Pittsburgh. . 2.44 
St. Louis 2.80 cane 1.503 . 25/1. 50% 
San Francisco sn 1.81 1.36 1.36 
2.950 2.700 as 1.000 1.000 1.000 2.000 2.000 ; 


t Delivered. a 10c. allowed for each returnable bag. 6 10c. per bbl. off 2000; 70c. 2000 to 5000; 95c. over 5000. 1 Up to 200cu. yd. m 50c. off 
for cash. c¢ Plus municipal tax. Per cu. yd.  ¢ Barge lote alongside docks. forcash. n25c.y.ormore. o2% offforcash. p 10c. per ton off, cash 15 days 
J Crushed granite. g F.o.b. Granite City. Il. A F.o.b. plant. 1 Witbin three r 10c. per bbl. off, cash 20 days. s 8° sales tax included ¢ 8°% sales tax not 
miles of Publie Square. 75% diecount for cash. k Discount 35¢. 500 to included. u Price withdrawn. » 20c. per bbl. discount; 20c. allowed for returnable 

cloth bag. 
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CASH DISCOUNTS CEMENT to Contractors: truck delivery. 2% for cash on 10th of month; on carload deliveries, no trucking, same as dealer cash discount 
10c. per bbl. for payment within 15 days of date of invoice. Subject discount 10c per bbl. 20 days in Montreal. 


CURRENT MAXIMUM PRICES RECEIVED AT CEMENT MILL 
Charge for bags not included. For cloth bags, add 40c. per bbl.; 10c. refund allowed for each returnable bag; for paper bags add 15c. per bbl., not refundable, 
Bagged Bulk Bagged Bulk Bagged 

Buffington, Ind............. $1.70 $1.65 Ironton, Ohio. $1.60 Richard City, Tenn............. $1 
Dallas, Tex. (Inc. 10c. tax) .. 1.85 1.80 Limedale, Ind. ‘ Steelton, Minn. 
Hannibal, Mo....... ; 1.65 Norfalk, Va... . 2 . SONNE, WC ng tae bad 'eudcca be 
Hudeon, N. Y........ 7 1.70 Northampton, Pa........... . ; Waco, Tex (Plus 10c. tax in Tex.) 
Independence, Kans... : 1.65 North Birmingham, Ala... .. ’ Montrea! (8% sales tax incl.) 


PAVING BRICK, BLOCKS, ASPHALT, ROAD OILS—F.0.8. city 


PAVING BRICKS AND BLOCKS PAVING ASPHALT ASPHALT PINDERS— CUTBACK ROAD ASPHALT 
Granite Brick Wood FLUXES ASPHALT OILS EMULSION 
per M. lois per M persq. yd. Per ton. less than 80 Per gal., 80 300 pene- (Quick-breaking) 

of 50.000 = 3+4%84 in 33 in penetration tration Per ton Per gal. Per gal 
4x48 in. carload lote 16-Ib. treat Tank car Drums Tank car Drums Tank car Drums Tank car Tank car Drums 


Atlanta........ $73.00 $39.35 $2.25 $18. 40¢ $0.0787e $0.1309¢  $0.0826he $0.1348h  $0.0676e  $0.0826 $0.1348 
Baltimore..... 145.00 45.06 2.90 14.00* ; .06* 09* .065h* .115h* Bs 
Birmingham... ...... 2.00 ne 18. 20t 0747 .1047¢ .0834hT .1484ht ; ‘ .12t 
Boston ....... 80.00 3.75 14. j .06 -065h 115A ; 5 .123 
150.00 2.00d 14 13.009 3 : ; 14 


Cincinnati... .. 5: ook’ 16. 
Cleveland...... é 2.25 20. 
Dallas y cose 13. 
BNO ss oa u's cone . 

Detroit ; ocee 


Kansas City... q oes 
Los Angeles... . i Sunk 
Minneapolis. ... 1.874 
Montreal 

New Orleane. . 


16 . 00bg 

. 126 

. 1485k . 115hkk 
New York 00* d .09* "™ .065h* -115h* 
Philadelphia ; 22.00* ° .12* -13h* 
Pittsburgh see ane eho waite 
8t. Louis ; 21.00 ; 21 . 00g .0625h .1125h ‘ d 
San Francisco buss 18.00m 5 18.00gm 10.00m 5 .0525m .1125m 
Seattle ‘ + 60. 00c cess 17.90 25.85 25. 10¢ 10.00 0 - 05754 . 1308 

? Delivered. o F.o.b. Baton Rouge. 6 Delivered to purchaser's warehouse. gPerton. /Pergallon. i F.o.b. Martinez. /3x354x8'4 in. & tax included. 

¢ 34x4x84 in. d 23 in. 12-Ib. treatment. e¢ Local reduction due to 20% * December asphalt prices; none later available. {February prices; none later 
reduction intra-state class freight rates, only Georgia affected. / Mexican. available. m March prices latest available. 
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Essential to steel production, construction and agriculture, lime- 
stone is a vital material in the Victory production program. Two 
limestone quarries (shown here) of the world’s largest pro- 
ducers, located in northern Ohio, have used Timken Rock Bits 
for several years. 


If the advantages of Timken Bits were significant enough for these 
operators to adopt them in peace time it is certain that these ad- 
vantages have been greatly magnified by the war. 


If you are not using Timken Bits you will never gain more by adopt- 
ing them than you can today. And every day you wait before investi- 
gating their possibilities costs you money. To request further infor- 
mation write your name and address on the bottom of this page. 
Tear out bottom half of the page, put in envelope addressed to us. 


THE TIMKEN ROLLER BEARING 
COMPANY, CANTON, OHIO 


April 9, 1942 





IRON AND STEEL PRODUCTS —BASE MILL PRICES 


STRUCT. REINF. RIVETS WIRE SHEET ————-STEEL RAILS--————-—-  ——————-TRACK SUPPLIES 
SHAPES- BARS ¢-in. struo- NAILS PILING Per Gross Ton Angle Std. Tie 
PLATE }-in. billet b tural Base d Re-rolled Bars — c Plates « 
$2.10 $2.15 $3.75 $2.55 ‘ ; ‘ $2.70 
2.10 2.15 3.75 
2.10 2.15 


2.10 2.15 
2.15 
2.15 


t Delivered. .o.b. s b Rail steel same as = prices. Steelton, Pa., on spikes alone, Lebanon, Pa., Richmond, Va. dAdd 
¢ Other basing points include Portsmouth, O., Weirton, W. Va., Louis, charge $18 per o.l. 
Kansas City, Minnequa, Colo., and Pacific coast ports, on tie Se alone, 


- 


IRON AND STEEL PRODUCTS —F.0.8. WAREHOUSE, PER 100 LB. BASE PRICE 


STRUCTURAL--——-——-—-REINFORCING BARS*----—-—-—-EXPANDED METAL LATH—WELDED FABRIC REINFORCING— SHEET 
SHAPES Per 100 Ib., 3 in., bage price —Per 100 eq.yd.. carload lote— — Per 100 8.f., carload lots— 6x6 in. No. PILING 
Per 100 lb. 15 tone or over Add $/ewt. for Std. diamond Std. ribbed 4x16in., No. 4x12in.,No. 6 & 6 wires Per 100 |b, 
base price Newbillet Rail rteel Switeh Del. mesh, 3.4 Ib. 3.4 Ib. 5 & 10 wires 8 & 12 wires Persgq. yd. base price 

$2.39 $2.39 R -10 ‘ $23.00 $1.82 $1.35 $0.1719 $3.04 
3.70 2.90 2.75 . ’ 30. 1.70 .. -1611 3.00 
2.100 2.15 2.15 : -10 21 1.80 hy 170. 


3.36 
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Philadelphia. .... 
Pitteburgh. 


2.18 
2.39 Re a - 1602 
1.93 1.42 . 1827 
1.93 1.42 . 1827 

t Delivered. c Mill prices. 6 5-15 tons add 15c. 1-5 tons, add 25c. Lees than 1 ton, add 50c. ¢ - 20 tons or over Base. d Mill price plus freight. «¢ eFob. 
dock. / Includes delivery in free delivery zone. g Less than 1 ton, add 25c.; 1 to 5 tons. add 10c. High scrap steel prices cut former 150. differences between 
new billet and reil steel in many mills. A List price. i Plus Dominion and Province sales tax j Increase due to all rail shipment route. 


PLUMBING, HEATING, WATER, SEWER AND DRAIN PIPE 


Cc. L PIPE ~—-— —-VITRIFIED SEWER PIPE————— CLAY DRAIN CONCRETE WROUGHT STEEL PIPE——— 
TILE SEWER PIPE Full standard weight, h 

Per net ton Per foot, delivered ASTM C13-35 Per 1,000 ft., car- Per ft., delivered; 1 to3in., Butt Weld 3} to 6in.; Lap Weld 

f.o.b. 6 in. etd.8in., etd.12in., 24 in., 36 in., load lots, f.o.b. ASTM C 14-35 Black Galv. Black Galv. 

i 2.8. 6.8. 6 in. 8i 12 in. 24 in. 
$0. 265 $0.468bc $1.8525  $4.68c $85.00 $128. $0.45 $1.642 
.35 .60 2.50 7.10 150.00 200 .45 1.60 
-275 495 1.95 5.50 100.00 \ . 1.60 
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New Orleans... 


New York..... -455 -8775 . . -50 
Philadelphia. . . -28 .54 2.30 : : ‘ .45 ‘ 
i . 245t -4725¢ 1.845t ‘ j 4. - 85¢ .00g 


e gee s: 
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- 28 - 504 2.016 ; : ‘ . 10 - 80k 
San Francisco. ; - 3625d -6525d 2.61 . 192.50 - 54 75 
Seattle : -375 .675 2.70 . ‘ 187 .50 .45f .40f 


t Delivered. t+ F.o.b. a B. & 8S. class B and heavier, C /L lots, 200 tons and t Applies also at Lorain, Ohio, mills. Chicago delivered base is 24 eitktes lees 
over Burlington, N.J. (base) $49.00. Based on existing freight rates; subject to on butt, 1} on lap. Freight is figured from Pittsburgh, Lorain, O., Chicago 
rate change. Gas pipe and class A, $3 per ton additional, 4 in., $3 per ton Dist. Billing is from point producing lowest price at destination. WROUGHT 
additional, 30 in. and larger usually $2 per ton less. 6 Double strength. c List IRON PIPE: Base price and list prices per ft. same as wrought steel pipe. Die- 
to dealer. d List. ¢ 30-inch. /Less 5% for cash. g Culvert pipe. A Dis- count for Pittsburgh base: Butt-weld—1 in. and 1} in. black 34, galv. 16; 1% 
counts from standard list consumers carload prices, except Pittsburgh prices in. black 38, galv. 18}; 2 in. black 374, galv. 18. Lapweld—24 in. to 3} in 
are f.o.b. mill. Base price $200 per net ton. Last prices per ft.: $ in., 8$e.; black 314, galv. 144 in.; 44 in. to 8 in. black, 32} galv. 17. jf Reinforced; spec 
fin., }14c.; lin., 17e.; 2in., 37¢.; 24 in., 58$0.; 3 in., 76$c.; 4in., $1.00; 6in., $1.92. C 76-87. k Reinforced; spec. C 75-37. I Plus sales tax. m Tax included. 
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A fleet of Athey Trail- 
ers pulled by “Cater- 
pillar” Diesels works 
day and night on this 
Penn. landing field. 


4 Iron One 


This Athey MobiLoad- 
er loads ore on the 
Mesabi Iron range in 
Minnesota. 


Oil 


America’s oil resources 
are vital for victory. 
An Athey Trailer pre- 
vides sure-footing 
ander a giant mud 
pump on its way to 
another well in this 
Louisiana field. 


Sugar 


A precious load of 
sugar leaves this Flori- 
da plantation on its 
way to the loading 
platform. The depend- 
able transportation of 
Athey Tracks is es- 
sential to many in- 
dustries. 


Wood 


Throughout the great 
lamber belt of the West 
and Northwest, log- 
ging prodaction is 
increased with Athey 
Logging Cruiser 
Wheels. 


: — : 
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ATHEY EQUIPMENT 


Answers Wartime Needs 


Sugar -iron-lumber-airports. Yesterday these were words of peace- 
time commerce. But today they’ve acquired a vivid meaning — a meaning 
interwoven with the very welfare and security of our nation. 


The mighty task of producing essential materials for victory has been under- 
taken with typical American determination. And as our forces fight on 
world wide fronts, so do men and machines work in the battle of produc- 
tion at home. 


Athey Forged-Trak equipment has a wide diversity of important uses. Where- 
ever there are tough hauling problems, wherever bad footing, big loads or 
adverse weather have to be licked, you'll find Athey Trailers. They’re 
speeding output on vital war earthmoving jobs, hauling huge sugar trains 
from swampy plantations, transporting heavy oilfield equipment and tools, 
increasing the flow of iron ore, wheeling giant logs from the woods — provid- 
ing sure-footed hauling units for many critical war-time operations. 


Athey Trailers, Wagons and MobiLoaders are “in the fight” on many fronts 
all over the wor'd. When you experience delays in delivery, it is because 
the armed forces o Victory have first call on Athey production. Athey Truss 


Wheel Co., 5631 W. 65th Street, Chicago, Illinois. 
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LUMBER, TIMBER, PLYWOOD —PER M FT., B.M., CARLOAD LOTS F.0.8. 






—_ SHORT LEAF YELLOW PINE AND DOUGLAS FIR-_-_—_—_—— . LONG LEAF Y. P. PLY Woop 








all 8. ke Y. P. is No. 2 common or better and for No. 1 N. C. Box. (Prices in Bold Face) Merchantable grade Rail fre.; s 
All Fir planks No. £ con-mon, Fir tinber is No. 1 common. Lengths up to 20 ft. (Prices in italics up to 20 ft. See note Asi at 
lx6** Ix® S45 2x4 845 2x6 448 2x8 SS 2x10 848 3x12 Beh 6x12 Reh 12x12 Reh 2x12 Roh 32y1D Red 5%" Prige 
Atianta.......... $28.00 $28 00 $29 00 $27 .00 $28 00 $29 50 ee. #é0>éa cates << $60.00 $70.00 $17.75 $21 ‘6 
Baltimore........ 39.00 40.00 40.00 38.00 38.00 40 00 eer, Beenie | 89.00 94.00 17.359 21 
44.00 44.60 46.00 46.00 46.00 47.00 66.00 $659.00 $59.00 Pies ie 
Birmingham 34.50 34.50 32.00 32. 0C 32.00 34.00 53.00 53.00 Pena ce ee 16.25 i 
3 7 50 37.50 37.00 37.00 37.00 43.00 ee jeitese".- Ginwaes « 67.50 70.00 os . 



























38.007 38.008 50.00? 50.00 ee ee ee ss 
$800 $8.00 50.00 50.00 50.00 60.00 76.00 76 .00 Gee Saint ek ia rhe ee 


Chicago. ...... 43.00 44 00 43.00 43.00 44.00 46.00 mee as ae 100.00 100.00 13.80 
46.00 46.00 46.00 44.00 46.00 48 .00 50.00 65.00 66.00 cath 


41 00 42.50 40 50 42 00 43.00 


Roston 



































53 00 ip dha aveves 
> stil ee ‘ ‘ re ee, ame 665.50 56 .50 DOM ase sGR dy 5x42. eta 

Cleveland....... 42 50 42.50 41.50 43.50 45.00 48.00 53 00 53.00 53.00 90.00 90.00 16.70 
Dalles 39.50 40 50 39.50 38.00 38.50 39.50 53.00 53.00 53.00 78.00 83.00 13.90 


Cincinnati. . 























Denver......... 54 00° 52.004 55.004 55. 004 56. 00¢ a ee OO ioe eo eave . 
ee eee 46 00 46.00 46 00 46.00 46.00 48.00 53 00 Kcacaehio Pease 53.00 61.50 16.25 19.85 
certs re sical eae Boao: 61.60 64.00 60.00 SX ES. TS Sp eae ee 
Kanes City..... 42.50 45 00 42.00 42.00 42.00 45.00 ae ssa Rs 70.00 75.00 12.25 14.95 
47.60 47.60 47.60 47.60 47.60 60.00 57.50 76.00 PRR e aes saws! |) bedcas 
Loe Angeles......a 66.00 56.00 58.00 63.00 61.00 51.00 57.00 65.00 SE SO Uneaceed”  dvcdec 9.359h 11.3 
Minneapolis......%b 49. 00° 49 00° ‘ ; rs ip rhode rye men ache ar CRA ssdees  \weasece 12.05 14.70 
t 63.00 53.00 53.00 52.00 52.00 53.00 59.00 61.00 DET cat =\ tended Skacae 
Montreal........t’ 43.00 46.00 42.00 46.00 47.00 O6:00 .. Mieco Madu: weer de 200.00 ee 


42.26 42.265 44.00 44.00 46.76 


31.50 31.50 31.75 34.00 35.00 : gieaibae.- ly eee 
$1.00 $1.00 33.00 $1.00 $4.00 $2.00 383.00 











New Orleans... . 


New York.......3 46.00 47.00 46.00 47.00 48.00 49.00 ie ee 115.00f 125.00f 17.359 21. 18g 
ee 62.00 62.00 62.00 62.00 66.00 72.50 WO Sea eras heeds 
Philadelphia..... 38.00 39 00 38 00 38 00 39 00 42.00 Re eae ae 70.00 75.00 17.359 21.18 
47.00 47.00 47.00 47 .00 45.50 46.26 OB skeces 








Pitteburgh....... 50.80 53.20 62.75 55.00 60.85 62.50 RR ir pesbe Samia) pe Lae Giana eos 17.00 20.70 
9.20 68.10 66.10 66 .80 66 . 20 66 .66 88.76 88.76 ie > aein. Awwedos Sada ; 
Bt. Louis.........%¢ 45.00 46.50 44.50 42.50 43.50 45.00 59.00 67.50 67.60 78.00 66.00 13.90 16 95 
San Francisoo....d 385.50 35 .50 $8 .00 88 .00 87.50 37.50 48.00 438.00 EE .odwlate > ceknes 7.309 8.909 
Seattle ® 85.00 $65 .00 865 .00 35 .00 36 .00 85 .00 40.00 40.00 BCI is? Witidaw 1 5 ceca Se 0.00 0.00 
Bold Face type, Southern Pine. Italics, Douglas Fir. ' Long leaf. * Roofers’ Nore: Special concrete form grade Fir Plywood, 4’ by 8’ panels, 5-ply, sanded 
N. C. Pine. *Spruce. ‘Native. * Western Pine, No. 3 Common. ' Spruce. 2 sides, water resistant glue. carload lots, delivered per 1,000 sq. {t. surface. 
"Norway Pine. {Delivered. a Yard prices. 6 Contractors discount § in Seattle base price on 5<”, $86.50; on 34”, $95.30; price includes oiling and seal- 
Minneapolis and St. Paul discontinued May 21, 1938. c 5M ft.orless. dF.o.b. ing charges. For ar aeniters add rail freight increment from table or proper 
cars San Francisco freight rate. ¢ 10% discount taken off. f Up to 18 ft. + Plus size. For resin dipped treatment, add $10.50 per M. g Lower rate by water ship. 
sales tax. ment. A 50,000lb. minimum. 
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GLASS, EXPLOSIVES, CHEMICALS 


-——WINDOW GLASS——. ~——EXPLOSIVES——. 




























Discounts from jobbers Per lb. 40% Ammonia PILES 
list, Aug. 15, 1938 Gelatin in 50-)b. cases 
Single or Double Thickness delivered in 200 Ib. lote* Prices per linear foot, pine, with bark on, f.o.b. New York; delivered from 


barge 14 to 2c. per ft. additional: 





A quality B quality a a oe 
Atlanta hha calcd ata 75% a $0. . Dimensions Points Length Barge Rail 
ee oe peneseeres aa aaa an s is ahent........... 6 in. 30 to 50 ft. $0.23 $0.26 
— eeaee es 7% 78% 5 z 12 in.— 2 ft. from butt... 6 in, 50 to 59 ft. -26 28 
aaa 79% 79%, "15 12 in.— 2 ft. from butt... 6 in. 60 to 69 ft. 27 .29 Y 
Si eae ° . ; S 14 in.— 2 ft. from butt... 6 in. 50 to 69 ft. .28 .29 
coe : ; 14 in..-— 2 ft. from butt... 6 in. 70 to 79 ft. -31 .33 
eeeceen sennnss =< a 7 = & 14 in.— 2 ft. from butt... 5 in. 80 to 85 ft. 40 ‘44 h 
aa 78% 78% 1625 5 xe 14 in.— 2 ft. from butt... * 5inm..e\ 85 to 89 ft. 45 .482 
CO Se 76% 76% . 155< « 
Detroit............. 77-10% 77-10% 15 33 eer ey oe 
ft . . ‘ Pet ” 
Kanens City << 76-10% 76-10% 185 #3 Prices f.o.b., per tie for carload lots: hs x8’ . oe ‘ 
Los Angeles........ 86% 88% - 1575 eS ee eae RS 55 eae ae os ales . 
Minneapolis........ 76% 76% - 155 zs w13 Pies. cae ae “i. $2. 40a “a $3. 40a 1 
Montreal........... 40-5%% 47% 3 -l675t =< 4 New York...... S. L. Sap Pine......1.30/1.40 2.35 1.60 2.60 
New Orleans........ 70% 75% -16 NS Mixed Oak......... 1.55 2.35 2.00 2.95 \ 
irmi Vhite Or eevee “ . ‘ 3 
New York. ..0.0.... 81% 82% 2 ee gaan Re tee Sipe ghee 
Philadelphia........ 78% 79% 15 . Chicago Red Oak yo 5 Sais Ie ‘ 
Pitteburgh......... 79% 79% 1225 8 Re Southern Pine...... sie eee Yee si 
St. Louis........... 76-10% 76-10% 155 a Los Angeles Dougies Fir......... 1.10 1.75 1.60 2.500 ; 
San Francisco....... 78% £0% 155 Philadelphia.... Red Oak.-......... cc Os, | 8.8Ee ; 
Seattle....... 75% 76% 1575t St. Louis....... White Oak......... bs ce 
a Diese. from ‘list Sept. 1939. 6 Also less 6% tax exemption. d Discount Red Oak 1.55 2.15a 1.90 2.70a 
from jobbers’ list Sept. 15, 1928. { Plus sales tax. Sap Pine or C ypress . 1.45 ee 1.80 
® Urban prices influenced by service charges or local storage and delivery Siac Rial Dougias Fir bi iw =... 3 000ef 
regulations, do not consistently reflect quantity prices in lese congested areas. Montreal Birch or Maple...... 85 oe ‘95 
¢ F.o.b. Louviers, Colo. jf In boroughs of Kings, Queens and Richmond, and Tr.— Treated; Untr Untreated. a Creceoted. 6 6” x 8’ x 86". ¢ eee 
in Manbattan south of Canal Street, add delivery charge of $6.00 per trip. cell. dZinc. eGreen. / At ships tackle. + Out of market. 
t F.o.b. : 
40% Ammonia Gelatin price ranges in other than urban areas, per Ib. 
(except Seismograph Grades) CHEMICALS 
c ae Tons 200 Ib. lota Water, sewage treatment, road work, f.0.b. carlots, New York 
E. of the Miss., except Fila. Bleaching powder, in drums, f.o.b. works, per 100-Ib............ $2.25-3.10 i 
and Me. -eeee. $0,105 $0.13 $0.15 Chlorine cylinders, liquid, per lb. delivered. ...............-+.: 0525 
W. of Miss. to Rocky Mtn. Calcium chloride, 77-80%, flaked, in 400-lb. drums or 100-Ib. 
States, Fla. and Maine .... ell -.1175 135 1475 155 —.1675 paper bags, «lelivered, Per ton... .. 6-6-0. eee ee eee e eee e ees 18. 50-35.00 
Rocky Mtn. States oes -1l ~,1225 135 -.1525} .155 725% Silicate of soda, 52 deg., in drums, f.o.b. ‘works, per 100 %....... 1.40 
Pacific N. W. States........ .1075- .12 . 1375-.15 1575-.17 Soda ash, 58%, in paper bags, per 100 Ib. dense................ 1.15 
Pacific 8. W. States.... . 1050—. 1125 -135 -.1425 .155 —. 1625 Sulphate of aluminum, commercial, in 100-Ib. bags per ton...... 23 .00-25.00 
tF.o.b. Louviers, C olo., or Butte, Mont. Sulphate of copper, in bbl., per 100-Ib. 5a amid ate ace opracel 5.15-5.50 
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YES, 1°S ONE OF “OUR BOYS” writing—but 
he’s not being prejudiced. Hyatt’s do play 
a major part in Army and Navy equipment 
...in tanks and guns and planes and ships... 
in the machines that make the machines of 
war. Everywhere, every day, pre- 
cision-made Hyatt Bearings are 
serving well in America’s drive 
toward victory. 

Our young soldier’s buddies in 


Department 9 at Hyatt are justly 














proud of him—and he can be equally proud 
of them. For they are soldiers, too... in 
the front lines of industry...working with 
might and main, day and night... keeping 
a steady flow of vital parts for the fighting 
machines that our fighting men 
are using with such telling effect! 
Hyatt Bearings Division, General 
Motors Corporation, Harrison, 
N. J., Chicago, Pittsburgh, Detroit 


and San Francisco. 


THE 50° YEAR OF HYATT ROLLER BEARINGS 
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A Picture of Sound Engineering 


WE BELIEVE IT’S SOUND common 
sense to put all your eggs in one basket 
if it’s the most dependable basket. 
By the same token, we believe it’s 
sound engineering to rely on one line 
of valves — the most dependable line — 
throughout a plant. 

For when you consider the multitude 
of valves in any plant and consider how 
replacements and maintenance are mul- 
tiplied over the years, you realize the 
dollars-and-cents-importance of long 


lasting, trouble-freé valves throughout. 

We believe that Jenkins Valves last 
longer, keep tighter and require less 
maintenance 
made. It is a be 


than anv other valves 


f based on the records 


of actual installations of Jenkins Valves 
and their almost incredible performance 
over long periods of time. In our files 
you will find records, by the hundreds, 
of Jenkins Valves that have given satis- 
factory service with little or no mainte- 
nance for up to 50 years or more. 

With such a reputation — based on 


fact doesn’t it seem sound engineer- 
ing to depend on Jenkins Valves? 
Especially since you pay no premium 
for Jenkins Quality! 


AVAILABLE AT GOOD SUPPLY HOUSES EVERY- 
WHERE. Jenkins Bros., 80 White Street, New York 
Bridgeport, Atlanta, Boston, Philadelphia, Chicago 
Houston. Jenkins Bros., Ltd., Montreal; London, Eng 


Cover every plumbing, heating and industrial service ... Bronze, 


Iron, All-Iron, Cast 
... from Y% in. to 36 in. 


JENKINS VALVES 


Steel and Corrosion - Resisting 


Alloys 


... from 125 lbs. to 600 lbs. pressure 





i 


a 


HH 
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STRUCTURAL CLAY BUILDING TILE, BRICK and LIME—DELIVERED 














STRUCTURAL CLAY TILE— § STRUCTURAL CLAY TILE—LOAD ———BRICK———, ———_____LIME—~—_— ~ 
PARTITION — SCORED BEARING — SCORED Per M. in quantity. Per ton, In paper, Carload lot, 
Per M. lots of 2,000 pieces or over, Per M. lots of 2,000 pieces or over, Common Straight Hydrated Common _ Pulverized 
Sxl2x12 in. 4x12x12in. 8xl2x12in. 8xl2xl2in. 10x12x12in. 12x12x12in. backing hard finishing hydrated or lump 
$100.00 $110.00 $195.00 $230.00 $240.00 $240.00 $13.50 $18.00 $26.50 $15.00 $15.00 
80.00 85.00 160.00 190.00 255.00 315.00 14. 00k 17. 00k 18.00 12.00 2 50m 
80.00 85.00 160.00 191.00 252.00 288.00 14.50 17.00 18.11 13.64 2.2No 
88. 40a 94.30a 176.90a 200.40 260.90 325.00 18.00% 21.00% 21.00 15.00 16.00 
68.10 72.60 135.90 185.70 234.90 268.10 12.00 14.00 17.00 15.50 12.50 
65.55 69.90 131.20 148.70 210.35 240.45 17.50 17.50 15.40 12.90 rr 
60.00 64.00 120.00 144.00 193.00 221.00 17.00 17.00 14.50; 13.25; 3.00jm 
52.00 54.00 100.00 135.00 200 .00 263.00 11.50% 13. 50% 19.00 15.00 95n 
84.80 94.40 152.70 178.20 212.00 227.90 13.50 17.00 30.00; 19.00; 30. 00; 
78.20 86.40 159.60 203 .00 263. 50 301.006 17.50 18.00 16.50 13.90 14.90 
67.00 69.00 89 .00c 128.00 163.00 189.00 16.00 24.00 19.32 13.00 10.92 
73.50tr 89. 50tr 128 .00ctr 210.00tr 368 .00tr 460. 00tr 18.50 15.00 16.50 17.50 17.50 
81.00b 86 .40b 146. 90b di 177.006 246. 00d 13.60 15. 60g 21.00 16.00 19.00 
covets 72.20au 77 .50au 142.50au 76. 00atu 165 .80au 248 .70u 22.00tw 27.10tu 23. 50u 17.00u 12.00u 
72.00 72.00 135.00 162.00 210.00 260.00 Sue) +. ween 18.30 12.08 14.10 
cies 78.40 83.60 115.00c 193 .30h 238 . 80h 295. 60h 13.50 Saha 20.00 14.00 17.00 
90.00 97.70 183 . 20 197.10 243.20 301.10 17.008 20.008 15.509 8.55¢@ 10. 55¢ 
ce fie 62.35 66.55 124 75 140.25 173 25 198.00 17.50 19.50 17.90 15.40 2.55m 
gaa 62.00 88.00 120.00 180.00 234.00 280.00 17.00 18.00 22.00 18.00 18.00 
84.00 94.50 nn «  Siwine .> eemige - S eadees 17.50 22.90 20.00 20.00 16.40 
Ga vince 105.00 115.00 210.00 eesese ceccee secant 18.00/ 22.00/ 20.008 20. 00a 20.000 
aSmooth. 6 Carload lots delivered to job. ¢6x12x12 in. d Not JLCL.  k $1.00 discount if paid in 10 days. {i Lump. mm Per bbi., 180 Ib. 
lead bearing. ¢ 48 Ib. tile. / Less $1.00, § cash 15 days, balance 80 days. n Per sack 100 1b. o Per bbi., 200 lb. p280lb. bag. g 25-ton cars. 15% die 
¢ Belected common. A F.o.b. Perth Amboy, N. J. 4 50c. per M. off for cash. count 10 days. «2% off cash. ¢5$2x8x12. u Plus 8% sales tax. 
PAINT, ROOFING —F.0.8. CARLOAD LOTS 
RED LEAD WHITE LEAD READY-MIXED PAINT———. ———-—-ROOFING SUPPLIES Carload lots f.o.b. factory 
Per 100 Ib. in. Per gal., drums Rolls, slate Asphalt Tar felt, Asphalt Tar pitch 
600-Ib. (Approx.) bbl. Per 100 Ib. Ferric surfaced, 85- felt, per per 100 coating 350 Ib. bbl. 
Dry a in oil Graphited Aluminum ¢ Oxide d 90 Ib. per sq. 100 Ib. Ib. per gal. per ton 
Atlanta..... $10.25 $14.125 $1.30 $2.25 $1.20 $1.90 $1.61 $1.61 $0.27 $29.00 
Beltimore...... 10.00 13.75 1.95 2.90 2.50 2.10 2.50 2.50 .35 30.00 
Birmingham... 10.25 14.125 2.35 3.50r 1.85 2.04 1.97 1.97 .32 28.35 
Boston.......- 10.00 13.75 2.703 3.65% 2.503 1.85% 1.8543 1.85h3 .50% 20.00t 
Chicago....... 10.00 13.75 2.11 2.63 1.72 1. 55hf 1. 50hf 1 50hf . 26f 22. 00f 
Cincinnati. .... 10.00 13.75 1.70 2.90 1.60 2.40 2.39h 2.39h .36 21.00 
Cleveland...... 10.00 13.75 2.90 4.80 2.30 1.93 1. 83h 1. 83h .40 25.00 
Dallas........- 10.00 - 14.50 1.88 2.11n eal 2.30h 2. 25h 2. 45h .35 39.00 
Denver........ 10.50 14.25 1.65 2.60 271 2.45 3.15 3.15 .35 28.00 
Detroit.. 10.00 13.75 1.75 3.00 1.60 2.40 2.50 2.50 .35 21.00 
Kansas City... 10.00 13.875 2.399 2.550r 2.16¢n 2.10 2.30 2.30 .28 27.50 
Los Angeles... . 10.25 14.25 1.60 2.25 2.30 2.10 1.50 or dee ) | Tikaens 
Minneapolis... 10.00 13.875 none ve ies 1.756 1. 66h8 1. 66h8 .32 23.00 
Montrea) .... 9.25 11.07 2.40p 2.97p 2.51p 2.85 2.358 2.01 .63 1. 854 
New York..... 10.00 13.75 2.05 2.55 1.64 1.66 1. 58h 1. 58h . 26 25.00 
Philadelphia . 10.00 13.75 ee ae cake 1.75 1.66 1.66 .82 23 .00 
Pittsburgh... . 10.00 13.75 1.08 1.95 .80 1.95 1.94) 1.94h 34 26.00 
8 Louis...... 10.00 13.75 1.90/2.00 2.60/2.80 1.60/2.00 1.75 1.66 1.66 4 24.00 
Gan Francisco. . 10. 14.00 1.80 2.75n 1.10/2.00 1.89 2.66 2.66 .33 19. 50 
Beattle........ 10.25 14.25 1.90 3.00 cena 2.15 2.164 inns .35 26. 50) 
Delivered. Note: Red lead in oil 50c. higher than white lead in oil. «a Red «Bubject to 25% discount. / Distributors’ price to contractors. g 5 gal. can 
lead prices change frequently due to pig lead rrice changes. 6 U. 8. War Dept. h Per roll, 65 Ib. & Minneapolis and vicinity. j Asphalt pitch. & Per 100 Ib. 
Spec. 3-49A. c ASTM Spec. D266-31. d 80% minimum ferric oxide. | Per Ib. m Per bbl. n May price, nolater quotation available. p Plus 8% sales tax 


r Not available. 


SKILLED AND COMMON WAGE RATES —PER HOUR 








Brick- Car- Struct. Iron Hoisting Plas- -——Common Labor-—— 
layers penters Workers Engineers terers Building Heavy Const. 
Atlanta........ $1.375 $1.00 $1.375 $1.00/1, 25 $1.25 $0.40 $0.50 
Baltimore...... 1.625 1.375 1.65 1.65 1.50 -70 -70 
Birmingham... . 1.75 1.125 1.50 1.50 1.50 -65 -65 
Boston........ 1.50 1.375 1.50 1.875 1.625 .85 .85 
Chicago. ...... 1.70 1.625 1.70 1.70 1.825 1.025 1.025 
Cincinnati. .... 1.75 1.50 1.625 1.40/1.55 1.625 .80 .80 
Cleveland...... 1.75 1.50 1.75 1.75 1.75 1.00 1.00 
Dallas......... 1.50 1.00 1.25 1.00 1.50 -50/ .625 -50/ .625 
Denver........ 1.655 1.436 1.436 1.436 1. 516 . 718 .7185 
Detreit........ 1.60 1.40 1.75 1.625 1.675 .80 -80 
Kansas City .... 1.625 1.375 1.50 1.50 1.575 .85 -50 
Los Angeles... . 1.50 1.175 1.50 1.50 1.667 -75 -75 
Minneapolis... . 1.50 1.25 1.50 1.40 1.506 -90 -90 
New Orleans. .. 1.50 1.25 1.50 1.375 1.375 -60 -60 
New York..... 2.00b 1.35b 2.00 2.006 2.00 1.031 95 
Philadelphia.... 1.825 1.50 1.80 1.65 1.8775 -775 -775 
Pittsburgh..... 1.90 1.50 1.75 1 .5625/1.625 1.75 .80 -70 
St. Louis.......1.25/1.50 1.50 1.75 1.50/2.00 1.25/1.75 .675/.875 . 875 
Ban Francisco. . 1.75¢ 1.375 , 1.60 1.50 1. 667¢ . 875 . 875 webbie 
REE 1.715 1.415 1.615 1.565 1.715 1.015 1.10 1940 194) 1942 
Montreal. ..... .92 81 .87 -76 -90 .53 -46 
67 br. day. ¢ 6 hr. day. é 35 hr. wk. e30 br. wk. ENR Skilled Average: (Bricklayers, Carpenters, Ironworkers) $1.541 


ENR Common Average: $0.788 
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WE DARE NOT TELL! 


The scene might be in the Western Plains 
Country, or it might be somewhere near 


sea water, but regardless of location. it is | 
a story that can’t be told now. Never have | 
such water systems been constructed. The 


idea is entirely new and is of major im- 
portance to the armed forces. 


One fact worthy of note is that Layne | 
was called on to drill the wells, furnish | 


and install the pumps and to fulfill other 


important missions. In record time. every- | 
thing has gone through on schedule. The | 
task, though entirely new and very com- | 


plicated. was handled by Layne engineers 


as if their usual methods had been em- | 


ployed. 


It is characteristic of Layne to meet and 
conquer unusual well water supply prob- 
lems. Layne engineers are trained for un- 
foreseen eventualities. To fulfill the require- 
ments of the Government was difficult. but 
promptly and satisfactorily accomplished. 


i 


, 





Your water supply system may not in- | 


volve any such highly secretive plans, but 


whether in the conventional or of an en- | 
tirely new nature, Layne can serve you. 


For literature address 


LAYNE & BOWLER. INC. 
Memphis, Tenn. 


TRAINING 


Reports and Pamphlets 


(Continued from p. 96) 


U.S. Government MANnvua. 
intendent of Documents, 
D. C. Price 75c. 


1942. Super- 
Washington, 


Works Acency—Second annual 
1941. Superintendent of Docu- 
Washington, D. C. 65c. 


FepeRAL 
report 
ments, 


Stupy OF THE Park AND RECREATION Pros- 
LEM OF THE Unitep States—National 
Park Service, Superintendent of Docu- 
ments, Washington, D. C. Price $1.25. 


INTERSTATE SANITATION Commission (New 
York, New Jersey and Connecticut), An- 
nual Report, 1941. 60 Hudson St., New 
York. 


TuBERIAS ECONOMICAS EN LOS SISTEMAS 
pE DistrinUCION DE AGUA POR GRAVEDAD 
Por los Ingenieros, Jose Gama y Nich- 
olas Duran. Imp. Aldina, Robredo Y. 
Rosell, S. R. L. Art. 123, 86, Mexico, 
D. F. 


PossipLe ALTERNATES FOR NICKEL, CHRO- 
MIUM AND CHROMIUM-NICKEL CoNnstTRUC- 
TIONAL ALLoy Steers—American Iron 
and Steel Institute, 350 Fifth Ave., New 
York. Price 50c. 

/ 

SurFace aND Unpercrounp WATERS OF 
Oun1o—-Engineering Experiment Station, 
Circular No. 43. Ohio State University 
Studies, Engineering Studies. 


A Croser Loox at the Potential Traffic 
Claimed for the St. Lawrence Route— 
Association of American Railroads, 
Washington, D. C. 


OvuTLINE OF State AGENCIES ADMINISTERING 
Lasor Laws—Bulletin No. 49. U.S. De- 
partment of Labor. Division of Labor 
Standards. Price 40c. 


1941 ProceEepincs—Institute of Traffic en- 
gineers. Office of the Secretary, 60 John 
Street, New York. 


Oxy-AcETYLENE WELDING AND 
Cutting Operators—Instructor’s Out- 
lines Including Outline Course for In- 
spectors. International Acetylene Asso- 
ciation, 30 East 42nd Street, New York. 
Price 25c. 


Housing ror Tomorrow—Annual report 
of the Memphis Housing Authority 1941. 
Administration Building, 264 North 
Lauderdale Street, Memphis, Tenn. 


| Nicht Sarety Boucnt CueapLy—A re- 


print from Jllumination Engineering. 
Distributed by The Street and Highway 
Lighting Safety Bureau, 155 East 44th 
Street, New York. 


Suipsuitpinc Terms—American Technical 
Society, 58th at Drexel Avenue, Chi- 
cago, Illinois. Price 50c. 


(Continued on p. 107) 
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DAM IN seal 


The photo shows the sealing with 
“GUNITE” of the rocky sides of a gorge, 
preparatory to building an earth dam. Any 
type of dam or reservoir construction is 
most economical and of greatly superior 
value, when reinforced “GUNITE” is em. 
ployed. Write us for expert advice and 
estimate of cost. 


The “CEMENT GUN” can be bought 
by anyone, and used without restrictions. 


CEMENT GUN COMPANY 


Manufacturers of the “CEMENT GUN” 
ALLENTOWN, PENNSYLVANIA 


WE ARE ALSO “GUNITE” CONTRACTORS 
LET US BID ON YOUR WORK 





BALANCED WHEELBARROWS ... 
TOP QUALITY for over 38 YEARS! 


@ When STERLING started in 1904, contrac- 
tors and engineers were assured, for the 
first time, of standards of Quality equal to 
the industry's toughest demands. TODAY, 
with over 38 years' experience and improve- 
ments in design and construction, STERLING 
QUALITY STANDARDS have advanced to 
meet strenuous war time demands. 


Look fer thes Mark of STERUNS Quality 


Mae 
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Natrona CounctL OF StaTe Boarps oF 

" Encrveerinc Examiners—Year Book. 
Proceedings twenty-second annual meet- 
ing. P. O. Drawer 1404, Columbia, S. C. 


Price $2. 


’ proceepines of the First Annual Confer- 
ence on Surveying and Mapping. Texas 
Engineering Experiment Station, Col- 
lege Station, Texas. 


SurroLk County Mosquito EXxTEerMINa- 
non Commission—Annual Report, 1941, 
Yaphank, N. Y. 


Vivienpas Poputares—-No. 9 Serie B. El 
Cemento Portland En La Construccion 
De Edificios. Distributed free on request 
by the “Instituto del Cemento Portland 
Argentino” Calle San Martin 113F— 
Buenos Aires, Argentina. 


Crrrertos DE ResistEnc1A—Pelo Eng. Tele- 
maco Van Langendonck. Separata Do 
Boletim Do Instituto De Engenharia. 
Sao Paulo, Brasil. 


Otymp1a, WASHINGTON—Statistics of Water 
Companies 1940. State of Washington, 
Section of Valuation and _ Research, 
Olympia, Washington. 


Space For TEACHINGC—An Approach to the 
Design of Elementary Schools for Texas. 
By William Wayne Caudill. Engineering 
Experiment Station, series No. 59. Col- 
lege Station, Texas. 


Pustic EMPLOYMENT AND THE War—A 
Functional Analysis with Special Atten- 
tion to State and Local Government. 
U.S. Department of Commerce, Bureau 
of the Census, Washington, D. C. 


Barrett Tarvia Manuat—The Barrett Di- 
vision, Allied Chemical and Dye Cor- 
poration, U.S. A. and Canada. 


Current Hyprautic Lasporatory Re- 
SEARCH IN THE Unitep States—Bulle- 
tin X, January, 1942. National Bureau 
of Standards. Washington, D. C. 


1941 Laws Buttetin No. 5—A digest of 
New Legislation Affecting Highway 
Users. National Highway Users Confer- 
ence, Washington, D. C. 


Procress Report 1940-1941—National Re- 
sources Planning Board, Washington, 


D. C. 


Mopern DevELOPpMENTS IN REINFORCED 
Concrete—Structural Bureau, Portland 
Cement Association, 33 West Grand Ave., 
Chicago, Ill. 


History or Missourt Highway Depart- 
MENT. Highway Planning Survey Divi- 
sion, Jefferson City, Mo. 


ProceeDINcsS OF THE 13TH SEMI-ANNUAL 
Eastern PHotoerasticity CONFERENCE 
—Copies obtainable from W. M. Mur- 
ray, Massachusetts Institute of Technol- 
ogy, Cambridge, Mass. $2. 


INJEKTIONEN—Verfestigung und abdich- 
tung von durchlassigen Boden, fein zerr- 


(Continued on p. 108) 
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These machines are repre- 
sentative examples of the wide 
variety of applications of 
Briggs & Stratton motors. 


SEED CLEANER 


USERS... of Gasoline- 


Powered Equipment know 
the Power is right when pow- 
ered by “Briggs & Stratton.” 


Known to millions — the Briggs & Stratton trade- 
mark on the motor of gasoline-powered equipment 
is a distinctive emblem of dependable, economical, 
easy starting power . . . Trouble-free performance 
on a vast variety of machines, tools, and appliances 
— in governmental service, on farms, and 
in industry — has earned an extraordinary 


recognition for Briggs & Stratton air-cooled 


gasoline motors. 


BRIGGS & STRATTON CORP. 
Milwaukee, Wisconsin, U.S.A. 
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OsT vellum tracing papers look 
good at a glance. But the real 
test of vellum value is in what happens 
weeks—months or years later. Does the 
vellum have high or low “mortality”? 
Will it turn yellow? Will it become 
brittle?. Will it go to pieces in han- 
dling or in the file? 

Applying research to this problem, 
Bruning created—20 years ago—a vel- 
lum which has never been surpassed 
for long life and durability. It is 
Bruning Vellux—proof against a// the 
attacks of time. It keeps its excellent 
printing qualities indefinitely . . . does 
not turn yellow. It does not grow brit- 


LOW-MORTALITY 
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tle or crack. And, while many another 
brand of vellum tracing paper has 
come and gone, Bruning Vellux has re- 
tained highest standing in the drafting 
rooms of the Nation. 


Research is a process that goes on 
continually at the Charles Bruning 
Company. Important improvements in 
sensitized paper, drawing materials, 
and drafting equipment have made 
Bruning an unquestioned leader. That 
is why you'll find—as thousands of 
others have found—that it pays to deal 
with a company which concentrates 
on doing a better job for the customer. 
Charles Bruning Company, Inc. 


2031-230 


NEW YORK « CHICAGO e LOS ANGELES 
Branches in 14 Prinvipal Cities 


SPEEDS—SIMPLIFIES—AND PROTECTS A NATION'S DRAFTING 
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lufteten Gesteinen, porosem M 
Beton etc. Leeman & Co., Zuri: )). s 
zerland. 


A. S. T. M. STanparps ON Mineiar Ap. 

GREGATES — Specifications, D 
Methods of Testing. American Society, 
for Testing Materials. 260 S. Broad s; 
Philadelphia, Pa. $1.25. ‘ 


tions, 


Prova DE CarGA DA Ponte pe I 
o Rio Tirte—Separata do Boletim qo 
Departamento de Estradas de Radagem, 
Sao Paulo, Brazil. 


SOBRE 


THe Quesec STREAMS CommMIssi0N 


-25th 
Annual Report, for the year 1936. Que. 
bec, P. Q., Canada. 


MontreaL, P. Q.—Report of the Depar. 
ment of Health, 1940. 


MEtrRopouitan District Water Svppiy 
Commission, Commonwealth of Massa. 
chusetts.—Annual report, 1939. 


\ FLexuRAL-TorsionaL BUCKLING oF Bars 
or Open Section—By J. N. Goodier. 
Bulletin No. 28. Cornell University Ep. 


gineering Experiment Station, Ithaca, 





Tue Buckiinc or Compressep Bars By 
Torsion AND FLexturE—By J. \, 
Goodier. Bulletin No. 27. Cornell Uni- 
versity Engineering Experiment Station, 


Ithaca, N. Y. 


Los Muros pE EMBALSE MAS ImportTANTEs 
pE Los Estapos Unipos pe America 
(The most important dams of the 
United States of America)—By Nestor 
Jose Ottonello. Copies may be obtained 
at Tomas Palumbo, Lamadrid 32), 
Buenos Aires. $2.50 Argentine money. 


Hormicones Livianos (Light-weight con- 


cretes)—By Nestor Jose Ottonello. 

Copies may be obtained at Tomas Pal- 

umbo, Lamadrid 321, Buenos Aires. $5 

Argentine money. 

p StrructuraL Desicn OF FLEXxiBLe Pipe 
Cutverts—By M. G. Spangler. Bulletin 
No. 153. Iowa Engineering Experiment 
Station, Ames, Iowa. 


QEncineers’ Councit FOR PROFESSIONAL 
DEvELOPMENT—Ninth annual report of 
conference of engineering bodies. 


SuiraBitity OF SrapiLizep Som For 
Burtpinc Construction—By Edwin L. 
Hansen. Engineering Experiment Sta- 
tion Bulletin Series No. 333. University 
of Illinois, Urbana. 45c. 


INHERENT ADVANTAGES OF Motor TRANS- 
PORTATION—By Harry E. Stocker. Na- 
tional Highway Users Conference. Na- 
tional Press Building, Washington, D. C. 





Sr. Louis, Mo.—Twenty-eighth annual re- 
port of the City Plan Commission. 


nual report 1941. Superintendent of 


i 

i 

| NNationat Resources DEVELOPMENT—An- 
Documents, Washington, D. C. 55c. 
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ee 
MEN AND JOBS 


aD 
J. N. Pease, who as a civilian engineer 
had charge of the architecture and engi- 
neering on the expansion of Fort Bragg, 
VN. C, a year ago, now is a colonel in 
the Corps of Engineers at that post. 











Donald Driscoll, materials analyst with 
the South Dakota State Highway Test- 
ing Laboratory, resigned recently to ac- 
post with the Corps of Engineers. 











cept a 
0. D. Miller and James Howe are among | 
the engineers making surveys of the | 
Yadkin River valley in North Carolina 
for the Charleston, S. C., office of the 


Corps of Engineers, in the interests of 








@ In terms of man-hours saved, and pro- 
ductive capacity of machines increased .. . 
Wisconsin heavy-duty air-cooled engines 
are supplying the United Nations and In- 
dustry-at-Large with the Power to Win! 




























ope eee Comtrel program. Ready to start and go anywhere, in any 
Samuel G. Mastrianni, Lackawanna weather, these air-cooled engines have the 
Sam ° ’ 4 ‘ ° ° 
County, Pa., engineer, has been granted | inbuilt stamina and depend A complete range of 
1 : ines. te ene O. S wavel ability that count for so much sizes, from 1 to 35 hp. 
ee Cae at a time when neither time, 1 and 4-cylinder mod- 
service. els. Specified as stand- 
power nor effort can be wasted. ard power caviomont 
by more than 300 
J. J. Flickinger, former engineer for the | most manufacturers. 
Ohio State Highway Department, has 
been named city engineer of Niles, Ohio, | C @) N S | N M 0) i @) R 
on a provisional appointment to succeed 
R. J. MacLean, who resigned recently. po Corporatio n 






Norbert Gardner, former WPA project MILWAUKEE, WISCONSIN, U. S. A. 
superintendent in Milwaukee, has been 
appointed director of public works at 
Greendale, Wis., a government housing 
village. 



















Chester F. Lewis, city manager of Mor- 
gantown, N. C., has been granted an in- 
definite leave of absence to permit him 
to join the Wilmington, N. C., district 
office of the Corps of Engineers. 












F, W. Pittman, bituminous inspector for 
the North Carolina State Highway and 
Public Works Commission, of Raleigh, 
N. C., has resigned to enter army 
service. 












Aime Lefort has been named superin- 
tendent of public works of Verdun City, 


Que. 


E. H. Williams, formerly a construction 
engineer with the contractor building an 
Iowa ordnance plant, has become an in- 
structor in the civil engineering depart- 
ment at. Wayne University, Detroit, Mich. 















Joe Devine, a civil engineering graduate 
of Iowa State College, has become an 
aviation cadet at Higley Field, Chandler, 
Ariz. 















SE 

FOR FREE 
PAPER-WEIGHT-SIZE 
SAMPLE 











R. J. Templeton, Talcott Moore and 
Ned Williams, all engineers for the 
Wyoming State Highway Department, 
recently resigned their posts to go on| Wy Mm te ----------- ~~~ --- ~~ eee 


active duty with the Corps of Engineers. ei aihhiasck bie lnien ellsaiec ie cameos Uieanngera cients 
Mr. Templeton and Mr. Moore, both ees eee oe we 






BLAW-KNOX DIVISION OF BLAW-KNOX CO. 


2001 Farmurs Bank Bidg. Pittsburgh, Pa. 
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Armco Plates provide more strength with 
less weight. Design makes the difference. 





® Gage for gage you'll find Armco 
Heavy Duty Tunnel Liner 65% to 
430% stronger (section modulus) 
than any other plate. Here’s what 
this greater strength with less 
weight means in terms of easier, 
safer tunneling ... . 

On a strength/weight basis 
ArMCO Plates cost less at the start. 
You save on installation because 
the work One man 
handles the light sections and only 
structural wrenches are needed for 
assembly. Where completed rings 
can be spaced to take advantage of 
partly self-supporting ground, you 
may actually buy fewer plates. 

Let Armco Liner Plates help 
speed the work and cut costs. 
There is a wide range of sizes and 
gages for light or heavy duty serv- 
ice. Write for the whole story. 
Armco Dratnace Propucts Assn., 
85 Curtis Street, Middletown, Ohio. 


ARMCO 


TUNNEL LINER PLATES 
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moves fast. 





veterans of 20 years of service with the 
department, will become majors, while 
Williams, a member since 1928, will be- 
come a captain. 


Maj. Howard O. Graham has been named 
area engineer in charge of construction 


at the Savannah Ordnance Depot and the | 


Rock Islanda, IIl., arsenal. 


John T. Tucker, secretary-chief engineer 
of the North Dakota State Water Con- 
servation Commission, will be one of 
North Dakota’s two representatives on 
the Missouri River States Committee. 


| Frank M. Rinehart, of Greenville, Miss., 
formerly in charge of construction at an 
army base there, has been called to active 
duty as a second lieutenant with the 
Corps of Engineers. 


| M. E. MeCoy, Topeka, Kan., civil engi- 
neer and veteran of the Philippine Insur- 
rection and the World War, recently re- 
| enlisted in the Corps of Engineers. 






| William D. Williams, consulting engi- 
| neer of Stillwater, Minn., has assumed 


| tion and water supply at a defense plant 
| at Wahoo, Neb. 























| Winston B. Taylor, Oxford, N. C., has 
been named sanitary engineer for the 
Person area of the Person, Orange and 

Chatham Tri-County Health Department, 

a his headquarters at Roxboro, 
N. C. 


| John E. Wiley, for the past several years 
secretary-engineer of the Wyoming Con- 
tractors Association, has been commis- 
sioned a captain in the Engineer Corps 
of the U. S. Army. 

| E. H. Thomas, formerly resident main- 
| tenance engineer with the U. S. Bureau 
of Public Roads, is now field engineer 
with the Pacific Naval Air Base Contrac- 
tors at Pearl Harbor, Honolulu, T. H. 


Lt. Col. Rufus W. Putnam, former dis- 
trict engineer at Chicago, and V. R. 
Stirling, recently head of navigation 
studies of the St. Lawrence seaway, have 
joined the staff of Col. Roger G. Powell, 
Great Lakes division engineer, Corps of 
Engineers. 


D. B. Margules, who has been special 
assistant to the resident general manager 
for a subcontracting firm on an ordnance 
works construction job at Marche, Ark., 
has been named resident manager. 

Col. T. F. Kern, district engineer at Lit- 
tle Rock, Ark., Corps of Engineers, since 
1940, has received orders to report for 
| duty with troops. He will be succeeded 





| duties as engineer in charge of sanita- | 


| Now! 


BETTER, SMOOTHER 
HARDER, STRONGER 
CONCRETE SURFACES 
nith 

CELOTEX 
_ABSORPTIVE 
FORM LINER 

















ELOTEX Absorptive Form 
Liner removes excess water 
and trapped air from concrete, 
producing a smooth, dense, hard 
outer layer. Better appearance, 
greater durability, greater abra- 
sion resistance are some of 
the results! Successfully used on 
dams, aqueducts, bridge piers, 
docks, stadia, etc. 


WRITE FOR FACTS! 


The word Celoter is a brand name iden- 
tifying a group of products marketed by 
The Celoter Corporation. 
THE CELOTEX CORPORATION 
CHICAGO 






























by Lt. Col. A. M. Neilson. 
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Gé&R Pumps differ from other self- 
priming centrifugals because they have 
no re-circulation orifice to clog, nor a 
shut-off valve to jam. The water pass- 
age has the same area as the suction 
hose and nowhere is the water velocity 
checked, thus allowing no solids to ac- 
cumulate and clog the pump. (Note 
water passage in sectional drawing.) 
With G&R Pumps there are no shut 
downs for cleaning out .. . Insist on 
the Gorman-Rupp—the only truly non- 
clogging contractor's pump. 


Stocked for immediate shipment 
in 100 prinicpal cities 


THE GORMAN-RUPP CO. 
MANSFIELD, OHIO 
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AmertcaAN INpUSTRIAL Hyciene Assoct- 
ymon, annual meeting, Hotel Gibson, 
Cincinnati, Ohio, April 13-17. 







NaTIONAL SOCIETY OF PROFESSIONAL EN- 

cINEERS, annual meeting, Ambassador 

Hotel, Atlantic City, N. J., April 16-18. & 
oAb 

AmericAN CONGRESS ON SURVEYING AND 

Mappinc, second annual meeting, Na- 


tional Museum, Washington, D. C., 
April 16-17. 


















AmericAN WaTER Works ASSOCIATION, 
Stevens Hotel, Chicago, June 21-25. 





SoclETY FOR THE PROMOTION OF ENGI- 
NEERING EpucaTION, 50th annual meet- 

ing, Columbia University, New York | 
City, June 29-July 2. | 


AmerIcAN Society oF Civit ENGINEERS, | PULP AND PAPER MILLS have a hard time finding construc- 
See nook aren Roanoke. Roan- | tion materials that can withstand their high temperatures 
i and humidities. For example, before the lasting ability of 
cuLS, Sedianapolis, Ind., May 24-28, Wolmanized Lumber* was so generally known, they were 

continually having to replace ordinary wood that had 
decayed within three or four years. 









REGIONAL AND LOCAL MEETINGS 





New Encitnp WaTERWoRKS ASSOCIA- 
TIi0N, Hotel Biltmore, Providence, R. I., 


April 23 (in conjunction with the New | THEN THEY STARTED to use Wolmanized Lumber for roof 

England Health Institute). planks and timbers, window frames and sash, and else- 

Montana Section, Amertcan Warer | Where in the mills. Because this wood is highly resistant 

ion — Helena, Mont. | tg decay and termite attack, the need for replacements 
practically disappeared. 









WesTERN AsSOCIATION OF STATE HIGH- 
way OFFICIALS, annual meeting, Salt - 
Lake City, Utah, April 17-18, LOWER MAINTENANCE costs result when Wolmanized 
Lumber is used; service records covering millions of feet, 
New ENGLAND WaTER Works Associa- , : : , 
rion, Manchester Country Club, Man- | S0me in use over fifteen years, are evidence of this fact. 
chester, a” May, 1942. (Date to be | In addition, all of the advantages of wood construction 
announced. : = ; i , 
are retained: ease and speed of erection, light weight, 


New York Srate Society or Prores- | resilience, strength, high insulating value, and low first cost. 
SIONAL ENGINEERS, annual convention, 


Hotel N Yorker, New York, N. Y., 
May 14-16. eae WOLMANIZED LUMBER is ordinary wood, made long-lived 


a itis: Acree: umn by vacuum-pressure impregnation with Wolman Salts* 
Works Association, spring meeting, | preservative. It is clean, odorless, and paintable. May we 
9 — Falls, N. Y.| send you additional data? Write American Lumber & 

Treating Company, 1649 McCormick Bldg., Chicago, Ill. 


“Registered Trade Mark 

































Elections and 
Activities 








Joun L. Savace, chief designing en- 
gineer of the Bureau of Reclamation, 
Denver, was honored by the Rocky 
Mountain section of the American Soci- 
ety of Civil Engineers at a recent din- 
ner meeting with the presentation of a 
life membership in the American Society 
of Civil Engineers. Mr. Savage recently 
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— BUILT TO 
HANDLE 1001 


LIFTING 
@ Shown here is the new Buda Automatic Lower- 
JOBS! ing Jack Model 2215-S, versatile all-purpose 15 
ton Jack for handling loads from vertical or 
angular positions. This is just one of the 170 
Buda Jack models that serve as “mechanical 
muscles” to perform a thousand and one lifting 
THE BUDA CO. jobs—raising, lowering, pushing, pulling—all with 

ESTABLISHED 1881 : ae : 

Horvey (Chicago Suburb) I1l. safety, speed, and with a minimum of attention. 


Write for complete data and free literature. 


BUDAs” JACKS 
































































































































Quickly transported to the job 
site. Then just touch a button 
to get air. Built by the only 
manufacturer who makes both 
the engine and compressor. 










Put it to work for you — to 
get jobs done easier... 
quicker .. , at lower cost. 


















Le Roi- engineered to 
the special requirements 
of air compressor service .. . 












Heavy-duty valve-in-head engine ing eye 
easily accessible — insures minimum — protect 
lost time, repair costs. against road shocks. 


Retractable caster wheel support Many other desirable features. 


makes moving on job easy. * Both sizes, 85 and 105 cu. ft., de- 
Truck-type springs, cushioned tow- __ scribedin bulletin 22G1. Write forit! 


Other models 60 to 420 c.f.m. 


LE ROI COMPANY - MILWAUKEE, WIS. 
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| returned from Australia, wher: he had 
| acted as consultant to the A ‘tralian 
government on hydro-electric p) ints an4 
construction of dams. 


| PENNSYLVANIA highway de; artmen 
engineers and maintenance sup: intend, 
ents, at a spring meeting in H, 
recently, were warned by I. L. 
secretary, that they face “a hari year” 
Hughes stressed the necessity fo: looking 
after the proper maintenance of the 
state’s 40,500-mile road system 
time in order that defense 


[ isburg 
tlughes, 


n war 


materials 
can be kept rolling. He told er ns 
and superintendents that they wil! have 
to carry on with reduced personne] be. 
cause of the demands for men in the 
armed forces and industrial establish. 


ments. 


JosepH Lustic, of Janesville, Wis, 
was elected president of the Engineering 
Society of Wisconsin at a recent meet. 
ing. Other officers elected included 
Montrose K. Drewry, Milwaukee. vice 
| president; J. A. Stemper, Janesville, and 
L. M. Schindler, Appleton, trustees: 
C. A. Wiepking, Milwaukee, was made 
secretary. 





A CAMPAIGN to collect scrap steel to 
aid the nation’s war work has been spon- 
sored by the Wisconsin Road Builders’ 
Association, according to an announce. 
ment by E. E. Hoebel, executive secre- 
tary. In offering the services of the asso- 
ciation, the Wisconsin contractors ex- 
pressed the belief that many carloads of 
scrap steel could be assembled after 
being obtained from abandoned bridges, 
viaducts, water towers, and other steel 
structures. 


Maurice C. Miter, of Des Moines, 
was recently elected president of the 
Iowa Engineers Society. Other officers 
are: E. W. Blom, of Ames, vice president; 
A. F. Faul, of Des Moines, treasurer; 
L. L. Flint, of Des Moines, secretary; 
W. L. Anderson, of Primghar, chairman 
of the highway section; John Hiland, of 
Ames, chairman of the structural and 
architectural section, and A. E. J. John- 
son, of Red Oak, chairman of the 
municipal section. 





V. R. O’Brien, branch manager of the 
American Radiator & Standard Sanitary 
Corp., has been named president of the 
St. Paul Builders’ Exchange, succeeding 
Harry D. Lovering, who recently entered 
military service. Mr. O’Brien had been 
vice president. 





Frep J. Herrinc, statistical engineer 
for the Arkansas State Highway Depart- 
ment, is the new president of the Little 
Rock, Ark., Engineers Club. Other off- 
cers elected at a recent meeting included 
Ray Metzger, vice president; Harold J. 
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is often an important task assigned to a bucket. 

The inherent ability of OWEN buckets to consistently obtain 
capacity grabs in all kinds of material, plus the rapid dumping 
action as a result of special shell curvatures, makes such a job 
as is pictured here literally “duck soup” for an Owen. 


THE OWEN BUCKET COMPANY © 6010 Breakwater Ave., Cleveland, 0. 


BRANCHES: New York, Philadelphia, Chicago, Berkeley, Calif. 


OWEN BUCKETS ‘cer a mouTHFUL 


BELMONT. 
IRON WORKS. 


| PHILADELPHIA ROYERSFORD EDDYSTONE : 


[BAILEY METERS 
AND CONTROLLERS 


FOR SEWAGE TREATMENT 
AND WATER SUPPLY... 


ree @ Venturi Tubes, Wels, 
jr abricators Contractors Fiumes, Nozzles and other 


mupertors : } 2 OA primary elements; Mechanic- 

<8 i Hey ally and Electricall at- 

ceeacumes | 1 | NBS <0" eeciers and Complore 

BUILDING & BRIDGES : i Simple, Dependable, Ragged—"\- Fi: » Automatic Control Systems. 
RIVETED—ARC WELDED oe ee : | 
BELMONT INTERLOCKING ; 

CHANNEL FLOOR STERLIN G Bee Be 


Main Office 44 Whitehall St. 1029 IVANHOE ROAD e CLEVELAND, 6. 
Philadelphia, Pa. New York Office om iat E RY CORP. Bailey Meter Ce. Ltd., Montreal, Canada 


STI] [conte 


a 5: | DIAMOND AND SHOT CORE : 

Na ake aL Is! BORINGS—DRY SAMPLE i 
BORINGS 

& : 

Foundation Testing for Bridges, Dams : 

and All Heavy Structures : 
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OPEN STEEL FLOORING 


VOOONNSROGUUOOUEOADUOOUCEDOROOONEREERSEERS> 


on nenenonenensnrenensn 


Pressure Formed — 
90% Open Area 
Easy to lastall 


even e penne nenen: 


Also : 
OREN er er Manufacturers of Diamond and Shot : 
SEL* ELECTRIC» GASOLINE » STEAM Core Drills, ee and Equipment : 


LE MNT CRANE CO. SPRAGUE & HENWOOD, inc. 
i BUCYRUS H1O ? = SCRANTON, PA. Dept. E U.S. A. 


sennennnennonsecoeennon trees: | enneennesneoseenens 


Hendrick Manufacturing Company 


435 Dundaff Street, Carbondale, Pa. 
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| We Leok ‘sti the Earth 


® By using Diamond Core Drills we : 


NANEONGOODNOO RNOLD ERED DORA EDEO SONOS EEDA DOOR DUREE DEED HROED ODEO DESERET EADODENOLORNDORHROESUDOESI DEES 


DREDGES 


HYDRAULIC « DIPPER 
DERRICK BOATS 


HULLS - BARGES - SCOWS 


Foundation TESTS of 


UNDISTURBED 
SOIL 


in its natural state, position, 
condition and ASSOCIATION : 
with the i 


We are fully 
equipped for test- 
ing foundations 
for bridges, dams, 
buildings, and all 
work of a similar 
character. 


PENNSYLVANIA DRILLING CO. 


ONNADODOREEOGHOODERNODEDECEOSEROOORROROoHRORERO’S 


NNOUDONUEDEDERNODENECOREODOSROORD FEO EE DEED: 


Le Mieux 


TRITOMETER 


SUBSTRATA ENGINEERS, INC. 


Drilling Contractors 
Maritime BI New Orleans, La. : 
PITTSBURGH fae rae = PA. Write for Bulletin RD-102 = : 


Seeevnes:, ‘UAEODEDEDEREERDDEEDEODOD EE RNODOOODERSAESEOEDSENEDEOODONONEnONEDoEEEDOODEResEeRDOnesenesseneed. M NADODED DEED EESTOO ENED ESSEO RENEE READ ODN DONRLEHRRODE RENO SEROD NESE EOTO NEED ~ 


AMERICAN STEEL DREDGE CO. IN 
Fort Wayne, Ind. 


neveDeneneneDenenescnonnosoEsEenesenenvenceeneononessnseoneest sss iniestenevssnaneverssonerecooooNttee” 


AONUDESDOOO RED DRADUHHODEELOD ROTO OREO ERAO SEED tENODNEOSeNOOetT 
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in Construction 
BLAW-KNOX STEEL FORM 
BLAW-KNOX 


Engineers offer a consultation 
service before plans are drawn, 













with the thought in mind that 
their specialized knowledge and 
experience may be of assistance 
to both engineers and contractors 
in promoting speed and economy 
in construction, and securing a 
superior quality of finished work. 

This engineering service is 
yours for the asking. 










































FOR ALL 1942 BUILDING 
PULLMAN 
SASH BALANCES 
U2 dee 
























LOWER COST 
FASTER CONSTRUCTION 
BETTER OPERATION 


“Double-hung wood windows” is the 1942 speci- 
fication. For this construction, Pullman Balances’ 
offer quickest, lowest cost assembly. Complete 
range of sizes, in top and side models, accommo- 
date windows 1%”, 1%”, 2%”, or any other 
thickness, in weights up to 210 pounds. Pullman 
Balances, made since 1886, are the up-to-the- 
minute choice for all construction—industrial, 
residential or military. 









WRITE for descriptive literature, specifications and window 
detail drawings. Pullman Manufacturing Corp., Dept. C-4, 
1170 University Ave., Rochester, N. Y. 
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Engstrom, Jr., secretary-tr. 
Sam G. Devies, director. 


















Jacques E. Hurrusise, 
the laboratory for testing 
the Ecole Polytechnique, of ice 
the newly elected chairman 0} :\\» |,, 
Section of the Montreal B; 
Engineering Institute of Ca: 


Grorce FE. WILKINSON \ = 
president of the Charlotte, N. (.. En ; 
neers Club at a recent meet ‘ 
organization. Wilkinson, who 
vice-president of the group. 
Larry Hitt, who recently resi: 


beer 





The NationaL UNION OF ENervgpps 
ARCHITECTS, CHEMISTS AND  Simirap 
TecHniciaAns of the Mexican Republic a 












| a recent meeting elected Ing. Juan 
| Bringas de la Torre as secretary gep. 
eral; Ing. Ciro Orihuela Amado, inte. 


rior secretary; Ing. Andres Ortiz, ey. 
terior secretary; Ing. Jose Rocha, treas. 
urer; Ing. Wenceslao Ruiz, executive 
secretary; Ing. Salvador Teuffer, Jaho; 
and conflicts secretary; Ing. Luis 6, 
Jimenez, organization and _ publication 
secretary; Ing. Pascual Ortiz Rubio, for. 
mer president of Mexico, chairman of 
the justice committee. 





Tue Nortuwest Goop Roaps Asso. 





| meeting. New directors are: Stanley M. 


sented at a recent meeting of the hy- 





CIATION will hold its annual meeting 
April 10 at the Nicollet Hotel, in Minne- 
apolis, Minn. M. J. Hoffman, state high. 
way commissioner for Minnesota, has 
been invited to speak. 


James U. MooreueEap, vice president 
of the Engineering Professions Club of 
Jacksonville, Fla., was elected president 
of the organization at a semi-annual ban- 
quet held at Jacksonville March 27. 
Other officers elected were: David B. 
Lee, vice president; E. J. Sperling, sec- 
retary; J. Gordon Jones, treasurer; and 
Leon M. Frank, program chairman. 




















Cuester N. Grinper, of the Metropoli- 






















staff, was elected treasurer of the Boston 
Society of Civil Engineers, at a recent 


Dore, also of the Metropolitan District 
Water Supply Commission, and Herman 
G. Dresser, engineer of Boston. Inducted 
as honorary members at the meeting were 
Charles M. Allen, professor of hydraulic 
engineering at Worcester Polytechnic In- 
stitute; Arthur W. Dean, former chief 
engineer of the Massachusetts Highway 
Commission, and Charles R. Gow, presi- 
dent of Warren Bros. Corp., Cambridge, 
Mass. Howard M. Turner and Allen J. 
Burdoin were recipients of the Desmond 
Fitzgerald medal of the society for their 
paper, “The Flood Hydrograph,” pre- 





draulic section. 





Need a Paintable 
GALVANIZED SHEET 


1ORITY CONSTRUCTION? 


FOR HIGH-PR 


ARMCO galvanized PaintcriP is a mill-bonderized 
sheet metal that will help you beat construction 
deadlines and save important time, labor and 
money. It is especially useful for exposed duct- 
work, ventilators, partitions or wherever galva- 
nized sheet metal work must be painted. 


Here briefly is what ARMCO PAINTGRIP will do: 


1. It can be fabricated and erected as quickly and 
surely as any standard galvanized sheet. 


2. It will take paint immediately without weather- 
ing delay or acid-etching that destroys part of the 
zine coating. 


This neat-looking ductwork job was painted immediately, thanks = 2 ° 
to ARMCO galvanized PAINTGRIP sheets. The work formed true 3. It prolongs paint life because the bonderized 


to design and made for a speedier, more durable paint job surface is neutral to paint, does not dry out the 
oils like ordinary galvanized metal. More than 
400 exposure tests show that paint on ARMco 
galvanized Paintecrip lasts several times longer. 


ARMCO galvanized Paintcrip sheets are generally 
available for immediate-delivery on high-priority 
orders. Telephone the nearest Armco Distributor 
or District Office, or write to us direct for more 
complete information. And when you do be sure 
to ask us for a free ARMCO galvanized PAInTcRIP 
scratch sample. The American Rolling Mill 
Company, 1381 Curtis Street, Middletown, Ohio. 
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CORRUGATED 


No waiting for materials on every 
piling job if you've been using 
Corrugated. You can pull Corru- 
gated from one job to another time 
and time again. This alone is ample 
reason to consider Corrugated 
when figuring your next job. But 
there are other reasons, too. Light 
in weight, easy to handle, trans- 
port, install and salvage, Corru- 
gated saves time, material costs, 
man hours and power. Send for 
your free copy of the Corrugated 


specification book and catalog. 


CAINE STEEL CO. 


1820 N. Central Ave., Chicago 


STANDARD INTERLOCK 









CAINE 


ROLLED STEEL 


SHEET PILING 








Bomb Crater Clamp 


Gas and water companies in danger 
areas will be interested in a new device 
for quickly repairing mains where a gap 
has been blown out by the explosion. The 
new clamp, known as the Skinner-Seal 
3omb Crater Clamp, makes a tight, last- 
ing connection between the ends of the 
broken main and a random piece of 
steel pipe cut to appropriate length, to 
fill the space.—M. B. Skinner Co., South 
Bend, Ind. 





Coal Tar Pitch for Incendiaries 


A new processed coal-tar pitch that 
quenches the fires of incendiary bombs 
better than either sand or prepared com- 
pounds because it “seals in the flame” 
has recently been suggested for fire fight- 
ing use by the Bureau of Mines. Special 
sizes of the material are required for 
satisfactory use and this is available 
either in flakes or granulated form sold 
principally under the trade name 
“Chokeout.” It is only necessary to com- 
pletely cover the bomb and deprive it 
of air until the magnesium fire goes out. 
The bomb may then be shoved up and 
much of the magnesium recovered. 
“Chokeout” is available for use in indus- 
trial plants at $21 for a 300-lb. barrel.— 
The Hommel Co., 211 Fourth Ave., 
Pittsburgh, Pa. 





‘New Aids to the Constructo, 


Equipment and material announcements and manufacturers’ new; 


Calculator 
The Alco Products Div., of she Am 


can Locomotive Co. has ma 


availa})| 
a limited number of mean nperature 
difference calculators, devised to gj; , 
the approximation of heat transfer o, 


faces when preparing estimates or spe 
fications for heat exchanger 


, 7 : equipment 
The Calculator includes scales for 4}, 
calculation of the logarithmic M.T) 


as well as the M.T.D. correction facto, 
for one, two, three, four and six <p) 
passes, and also “C” and “D” scala 
which permit multiplication and diyisiy, 
operations.—American Locomotive ( 


30 Church St., New York. 


New 4-Yard Tilter 


The T. L. Smith Co. has developed 
five new 4-yard tilters, of front end 
charging type, fed by one set of batcher: 
and discharging concrete into a central 
hopper for use on TVA’s new Fontana 
Dam, at Little Tennessee River, N. | 
Features will include: All-welded box 








Screw Spreader Used On Concreting Jobs 


Shown above is a Jaeger screw spreader 
used in airport paving and on military 
roads, equipped with independently con- 
trolled right- and lefthand screw sections, 
eliminating the need for frequent rever- 
sals when building. In addition to their 
ability to spread and strike off skid 
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mixes of as low as 14-in. lump concrete. 
faster than many other types of pavers. 
these spreaders are said to emphasize 
the remixing and densifying effect of 
screw spreading in the absence of segre- 
gation, stone pockets and honeycom).— 
The Jaeger Machine Co., Columbus, 0. 
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h Co., Milwaukee, Wis. 
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Valve Operator 


The Dean valve operator, shown in | 
use on a truck, is a complete mechanism 
for transmitting as much power as is 
needed from the truck engine to the | 
vertical valve key shaft and providing 
complete control of both speed and | 
power. A heavy duty ball bearing power | 
take-off is provided for attachment to the 
truck transmission, having one speed 
to close and one to open. Either push and | 
pull or lever gear shifting attachment is | 
mounted in the cab, within reach of the | 
operator.—Payne Dean, Peeskill, N. Y. 


Improved Mixer 


Many improvements in the popular 
Wonder Plaster and Mortar Mixer have 
just been announced by Construction | 
Machinery Co. The new mixer’s lower | 
charging height makes for easier and | 





quicker charging, spring mounted bear- 


ing wheels are for faster trailing.—Con- | 


struction Machinery Co., Waterloo, lowa. | 


Prefabricated All-Steel 
Construction 


To meet further increasing demands 


for the erection of small vital fireproof | 
buildings for storage purposes and office | 
facilities, contractors and companies are | 
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FAST HOIST—FAST SWING 
AT THE SAME TIME... 


@ Even when the load of swinging is added to that of hoist- 
ing .. . a Page Two-Engine Dragline doesn’t “pull down” or 
“lag.” This smooth flow of balanced power is possible by 
having one engine for HOISTING, only—and another separate 
engine for SWINGING, only. Thus the speed of both swing and 
hoist remains constant. The result: Precious seconds saved on 
every cycle .. . MORE DIRT MOVED PER SHIFT! For information 
about Page Draglines on the job, clip the coupon below and 
MAIL IT TODAY! 


PAGE ENGINEERING COMPANY 


Clearing Post Office, Chicago, Ill. 


Address this coupon to 
Dept. M-44 
PaGe ENGINEERING Co., Chicago, Ill. 


Mail a copy of your new folder ‘Page Walking 
Draglines On the Job” with NO obligation to us 


Nane 





Street____ 


City 





State 
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turning to the use of prefaby 
tures. Such structures are yp Ss 
Lindsay Structure Division. p, Jer 
Corp. By using a light stee| fob 
cated structure, composed 0} 
framing and members, storay: 
buildings can be completed 

time it would take with conven 
struction material.—Lindsay Structur, 
Division, Dry Zero Corp., Chi: igo, lil 


ted stryp, 


the tah, 
standard 
ind of ‘ 
half the 


mal Cor 


To sa 
secondari 
ning, @ 
Coolant Strainer nounced 
Mig. Co 


Installation of the Metex coolant rating 0! 
strainer shown above on turret lathes, applicati 
screw machines, milling, drilling and al] 375. volt 
other metal-cutting machinery using a amperes 
coolant flow is said to save production jn. pulse is 
terruptions, labor costs, pump gears, house E 
coolant pumps and coolant lubricant, burgh, J 
The strainer will eliminate metal chips 

| and cuttings remaining in suspension, 

permitting only chip-free cooling  solu- 

tion to pass through the pump.—Metal 
Built for continuous heavy-duty service — rugged, com- | Textile Corp., Orange, N. J. 


pact, simple to operate — Murphy Diesel Generator Sets 
provide real operating economy and many years of 
reliable performance. 


Available in sizes 55 to 115 K.W., AC or DC; engines 


in sizes 85 to 200 HP. Write for complete information. 


a 


MURPHY DIESEL COMPANY 


MILWAUKEE, WISCONSIN 
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“GUNITE” 


can reduce your counstruction 
costs. It is efficient and de- 
pendable, an established 
roduct. 

E RECOMMEND "'GUNITE" 
for structural steel protection, 
floor and roof slabs, thin ex- 


terior walls, partitions, tanks, A new patented sand bag filler making incl 
reservoirs, restoring disinte- 


qraled accaute gulleues.: vo- | it possible for a single man to fill more Twe 
°° int d ‘+ tc. : | > 7 33] 0 
arya pene gk te Fp ie eats I sand bags per day than was possible for 
Write for our catalog > your problems. : | two men without use of the attachments, 
E PRESSURE CONCRETE CO. : | has been developed by the Spinks Scale 
Dobbie Foundry & Machine Co. : “GUNITE" CONTRACTORS Co. The filler allows the bag to rest on 


Niegere Falls, N. Y. : Roabara sts’ : apes a | the ground while being filled, so that 


ing 

Har 

tabli 
Bag Fillers fluor 


rods 


onvevestneuanseuenenenensenonunneeveoveseoeornoeneenenteenoenenssvanensnsensnesesneseensenvecsent 
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the filler can be removed without lifting 
the bag, thus allowing row after row of 
pags to be filled around a single pile of 
sand. { 
jve., S.W., Atlanta, Ga. 


Outdoor Protector 


To safeguard watthour meters and 
secondaries of transformers against light- 
ning, a new outdoor protector is an- 
nounced by the Westinghouse Electric & 
Mfg. Co. With a cutoff line to ground 
rating of 500 volts r.m.s., the unit is for 
application on 3-phase circuits of 110 to 
575 volts. Discharge capacity is 20,000 
amperes crest, and gap breakdown on im- 
pulse is 2500 volts average.—Westing- 
house Electric & Mfg. Co., East Pitts- 
burgh, Pa. 


Portable Tracing Board 


A compact, space saving portable trac- 


ing board has been developed by the | 


Hamilton Mfg. Co. Usable without extra 
table space, the board is equipped with 
fluorescent lamps and adjustable stop 
rods to hold it in place when used on an 
inclined surface—Hamilton Mfg. Co., 
Two Rivers, Wiss. 


Care of Wire Rope 


Representing a new endeavor in the 
way of publications, the MacWhyte Co. 


—Spinks Scale Co., 656 Maryland | 


Just put your 


beneath the two pencil grades 


you most generally use... fill 


in the coupon at the bottom 


... mail it on to us, and we'll 


send you samples of 


WENUS 


She AMERICAN 


AMERICAN-MADE FOR 35 YEARS 


The reason: because we frankly be- 
lieve that Venus today, as for 35 years, 
is the finest drawing pencil that can be 
made. Your trying it is the best way we 
know of to convince you of that fact. 


American Pencil Company 
Dept. A 
500 Willow Avenue, Hoboken, N. J. 
Gentlemen: 

Please send FREE samples of the 
grades indicated. I'll try them and see 
if I agree. 
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ee: you want to make Tat) 


profitably... GET DEPENDABLE 
EQUIPMENT ee Buy eee ee 


ATH WNIA Hydraulic Concrete Vibrator 


DESIGNED TO “TAKE IT" 3 SHIFTS A DAY EVERY DAY 


@ Automatic pressure lubri- 
cation—requires no atten- 
tion. 

@ 34-ft. hose—23/,” vibrator 
head. 









@ Adjustable frequency to 
6800 R.P.M.—submerged 
in concrete. 


@ Powerful gas engine—4.7 
H.P. 


@ Long-lived, ball-bearing, 


rotary, hydraulic pump. 
“ P USED EXCLUSIVELY BY 
MANY LARGE DEFENSE 
CONTRACTORS 


ELECTRIC TAMPER & EQUIPMENT CO. 


LUDINGTON, MICHIGAN 






















* rs ~ a rr 


DREDGING 


Filling. Land Reclamation, Canals and 
Port Works 


River and Harbor Improvements 
Deep Waterways and Ship Channels 


We are equipped to execute all kinds of dredging, reclamation and 
port work anywhere in the United States 


Contractors to the Federal Government 


Correspondence invited from Corporate 
and Private Interests Everywhere 


Largest Plant Longest Experience 







































Atlantic, Gulf and Pacific Co. 
New York Houston, Texas 
21 Park Row Scanlon Bldg. 
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| a motor-driven lead pointing machine. for 


| draftsmen, has been announced by the 
| TEC Pencil Co. This pencil has a full 
| length lead tube of spring brass, driven 


| Beverly Hills, Calif. 


harnessed to the task of measuring th: 
| tension of nuts and bolts, an improved 


Snap-on Tools Corp., Kenosha, Wis, 
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has just issued a bulletin ca! 
ology.” which is made avai] 
customers and gives detail: 
tions of how to preserve and | 
life of wire rope. The bulleti; 
detail as to damage done }, 
sheaves and other “occupation liseasec" 
of rope and explains methods oid; 
such trouble—MacWhyte Co. Kenoshe 
Wis. 


ie to 4 
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Torqometer 


Incorporating a principle never befor, 


Snap-on Torqometer has recently beep 
placed on the market. The new Torgome. 
ters, to all practical purposes, are free 
from any inherent friction, assuring the 
torque readings as accurate and not not 
affected by friction in the tool itself— 





























Asphalt Tile 


The development of a new type of as. 
phalt tile designed to prevent accumula. 
tion of static electricity has been an. 
nounced by the Building Materials Diy. 
of the Armstrong Cork Co. The new ma- 
terial, to be known as Armstrong’s con- 
ductive asphalt tile, provides a surface 
condition which results in less than |] 
megohm resistance to static electricity un. 
der certain specific conditions. An addi. 
tional safety feature of this flooring is 
that no open flames are required during 
installation or repair work.—Armstrong 
Cork Co., Lancaster, Pa. 










Drafting Pencil 


A new mechanical drafting pencil with 


engineers, architects and mechanical 















downward into the chuck point by a 
screw operated mechanism providing a 
positive grip on the lead and preventing 
slippage or wobble. The pencil barrel is 
made of a light weight Tenite. It is per- 
fectly balanced and has the feel of a 
full length wood-encased pencil. The 
clumsy metal tip found in European made 
drafting pencils has been eliminated.— 
TEC Pencil Co., 9381 Olympic Blovd., 
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Heil 
Car 
Cra 


Heil Hi-Speed Tractor Scoop. 15-Yard 
Scoop pulled by 150 H.P, Heil Rubber- 
Tired Diesel Tractor. 


Speed up operations —Move bigger yardage, faster 
and cheaper —with Heil, Hi-Speed Tractor Scoops 


For faster dirtmoving and bigger yardage on long haul jobs, investi- 
gate the extra economies and profitable capacity of Heil Hi-Speed 


Tractor Scoops. These 15 Yard Units are quickly push-loaded in 40 
to 50 seconds — they haul at travel speeds up to 20 M.P.H., de- 
pending on road and grade conditions — and they spread their 
loads quickly with a positive mechanical pushout action secured by 
tilting the floor of the bowl. 


Heil Twin-Cable Scoops. 6 to 25 Yd. 
Capacities for use with any make of 
Crawler Tractor. 


Heil Hydraulic Dump Units, available in sizes and capacities for mounting 
on any make of truck, 
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600 Feet 


1942 


Heil Hydraulic Trailbuilders and Bull- 
dozers, Built in sizes for all Cletrac 
Tractor Models. 


Quick acceleration and higher travel speeds insure faster oper. 
ation — and allow users of Heil Hi-Speed Units to show 
a profit on jobs where slower earthmoving operations would not 
be practical. Consult the chart below and compare the Heil 
Hi-Speed yardages with those you are now moving with convene 
tional equipment. With a 100 H.P. Crawler Tractor push-loading, 
you can expect to move the following “Pay Dirt Per Hour.” 


One-Way 
Haul 


ROAD CONDITIONS* 
100% 80% 

300 Cu. 240 Cu. 

270 Cu. 216 Cu. 
225 Cu. 

180 Cu. 

138 Cu. 

108 Cu. 

95 Cu. 


(a a ee 


1000 Feet 
1500 Feet 
2000 Feet 
3000 Feet 
4000 Feet 
5000 Feet 


= 


*EXPLANATION OF ROAD CONDITIONS 


100%—Good Haul Road—High Gear Output 
80% —Fair to Good Haul Road—Some 3rd & 4th Gear Speed 
60%—Fair Haul Load—2nd and 3rd Gear Loaded—ird and 4th Gear Return 


Above figures based on 12.5 Cu. Yd. ‘'Payload'’—50 Second 
Loading Time, and 35 Second Dumping and Turning Time. 


THE HEIL co. 


General Offices: Milwaukee, Wisconsin 
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REINFORCING MESH 
Ggdall Tadlor -Saaveo Man Nout 


The life and service of essential concrete construction depends 
upon the design of its self-contained armor. When this reinforcing 
is Steelcrete Expanded Metal Mesh you can be sure that it will stand 
up under severe usage. Its DIAMOND MESH has high bond re- 
sistance. It cannot slip within the concrete. Its design diffuses 
temperature stresses in all directions. It nests perfectly, thereby sav- 
ing valuable storage space and allows trucks to be loaded to capacity. 
Its large flat sheets are quickly and easily 
installed, saving many valuable man-hours. a . 


Kei 



























































“IT'S WHEELING STEEL’ 














# 





OTHER STEELCRETE PRODUCTS 
TO ACCELERATE VICTORY 
EXPANDED METAL GUARDS 
for Men and Machines 


EXPANDED METAL GUARDS 
for Windows ard Doors 


EXPANDED METAL MESH 
for Partitions and Enclosures 


EXPANDED METAL WALKWAY MESH 
for Catwolks, etc. 


LITERATURE UPON REQUEST 



























































Steelcrete, the ideal reinforcing Armor for an industrial floor 
that must take punishment. 


ee HU RYU al esrterirrereaet 


Quick’ Shipments from 14 Warehouses 
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NEW PUBLICATiOns 


—___— 





Wire Rope—A handsome 
signed to answer questions of 
cluding how priorities and 
affect supplies, has been issu: 
Broderick & Bascom Rope Co. 
fusely illustrated 3l-page ca: 
leased as a guide to purchasers 
advice on conserving wire suppli: 
hand; advises the taking of 
and gives procedure for ordering ney 
supplies; gives a bibliography o{ book. 
lets available on the subject of the yse of 
rope, and stresses the advantages of the 
company’s own “Yellow Strand” pre- 
formed wire rope.—Broderick & Bascom 
Co., St. Louis, Mo. 


Og de. 


ers, ip. 


Cations 
by the 
ihe pro- 
Og, Te. 
cludes 

now on 
i ventory 


Alloy Steel—Four new series 0{ alloy 
steels are announced by the American 
Iron & Steel Institute in a 114-page hook 
on “Possible Alternates for Nickel, 
Chromium and Chromium-Nickel Con. 
struction Alloy Steel,” prepared at goy. 
ernment request by a committee of metal. 
lurgists. This group made a series of 
tests which was hitherto untried chemical 
compositions, seeking needed substitutes 
in the alloy field. The booklet gives data 
on a series of alloys investigated and 
points out that the use of alternate steels 
may necessitate changes in the estab- 
lished methods of heat treatment, fabri- 
cation and even engineering design — 
American Iron & Steel Institute, 350 


Fifth Ave., New York, N. Y. 





Joints and Water Seals — Servicised 
| Products Corporation has just completed 
| a new catalog of compiled facts on ex- 
pansion joints and water seals. Servic- 
ised is the only manufacturer of all of 
the different types of expansion joints 
listed in this catalog, being pioneers in 
this field for over 22 years.—Servicised 
| Products Corporation, Chicago, Ill. 





Oil — A_ comprehensive 72-page 
| pocket type lubrication handbook, con- 
| tains lubrication specifications, gives the 
crankcase, gear case, wheel bearings, 
chassis, water pump, universal joint, 
| clutch release bearing and covered spring 
recommendations for passenger cars as 
well as specifications for trucks and trac- 
tors. In addition, the booklet has crank- 
case recommendations for industrial, 
marine, aviation, fire apparatus, motor 
bus and motorcycle engines.—Valvoline 
Oil Company, Cincinnati, Ohio. 





Steaming Capacity——As an aid to 
power engineers who are faced with the 
necessity of meeting sharply increased 
steam demands, the Bailey Meter Co. has 
prepared a 20-page bulletin, No. 16, en- 
titled, “How to Safely Stretch Steaming 
Capacity.”—The Bailey Meter Co., Cleve- 
land, Ohio. 















EN 


TALLEST STRUCTURE 
OF ALL TVA DAMS 


The Hiwassee Dam located in North Carolina is a 307-foot structure of outstanding design. 
SERVICISED supplied various types of expansion joint materials for this gigantic dam. Pre- 
moulded Cork-Rubber Expansion Joint, Asphalt Expansion Joint and Para-Plastic Hot-Poured 
Sealing Compound were used in this construction. Incidentally, Para-Plastic, our hot-poured 
sealing compound insures a positive joint seal regardless of contraction or expansion of con- 
crete slabs. 


Servicised Products serve the construction industry from coast to coast and are especially active 
in numerous Government Projects. 


SERVICISED is the only manufacturer of 
all of the different types of expansion joints, 
namely: Asphalt, Fiber, Cork, Cork-Rubber, 
Self-Expanding Cork, Sponge Rubber and 
Waterstop. 


Pioneers in the Expansion Joint 
Field for Over Twenty-Two Years. 


SERVICISED PRODUCTS CORP. 


G03. WES? Golrn..STREET GW GONG a eed 2. 


ENGINEERING NEWS-RECORD e April 9, 1942 














HEALTH DEFENSE... today 


Wallace & Tiernan representatives are on the job to help you increase the safety 
of water supplies against possible air raids, sabotage and other emergency condi- 
tions. Their suggestions are based on information obtained from “blitzed” areas in 
England, as well as from American military and civilian defense authorities. They 
can advise on procedures already being followed at critical coastal points. 

A safety check-up of your present chlorinating facilities and operating methods 
may reveal simple changes that make for greater safety. 

Where new equipment is needed for essential jobs such as secondary chlorina- 
tion of open distribution reservoirs, emergency sterilization of broken mains, 
and the like, you will find W&T ready to be of service with complete data, equip- 
ment and service. 


BUDGET DEFENSE ... tomorrow 


As you equip yourself to assure higher standards of safety for the war emergency, 
remember that an investment in W&T chlorinating equipment has sound peace- 
time value as well. Today’s acute public consciousness of the need for safe water 
can be acted upon with full confidence that you’re making a constructive move 
for the future. 

Protection against floods, fires and other natural emergencies will always be 
necessary. Moreover, problems of taste and odor control, and other water treat- 
ment steps required for improved palatability, can usually be met by the same 
highly flexible equipment now so necessary to safeguard health. 

Your W&T Representative will work with 
you in extending your chlorination facilities in 
a way that’s soundly planned for long term 
satisfaction and low operating expense. Call 
him today, or write direct for Technical Bulle- 
tins giving facts and figures. SA-131-S 





Approved "Dandux" Canvas 


For true “long run” economy, greater durability and satis- 
faction, buy ‘“DANDUX” for all Canvas uses. Though 
the major portion of our facilities are devoted to the 
requirements of our Armed Forces, we pledge the supply 
of all requirements to the best of our ability, subject only 
to existing regulations and restrictions. 


C. R. DANIELS, INC. | 


101 Crosby St. New York, N. Y. 


Newark Boston Chicago Cleveland Buffalo Detroit Hartford 
Milwaukee Philadelphia Pittsburgh Alberton, Md. 





Manufacturers’ 
Activities 
a, 


The Creaver-Brooks Co.. 
turers of boilers and wate: 
equipment, has purchased | 
and site of the Andres Stone 
Co., at 326 E. Keefe Ave., Milwaukey 
Wis., to provide approximate|y 55,99 
sq.ft. of factory space and 8 acres oj 
land for expanding production {acilitie: 
in addition to the company’s main plant 
at 5100 N. 33rd St., Milwaukee, 


lanufg 
listilling 

lactory 
. Marble 


Goup’s Pumps, INc., whose main of. 
fice and factory is at Seneca Falls. \. y, 
has established a Washington. D. (¢. 
office with J. B. Darden in charge, The 
new office is located at 505 Colorado 


Building, 14th and G Sts.., Washington, 


P. A. Styan has been appointed man. 
ager of the British Columbia branch of 
WESTERN STEEL Propucts Corp., Lp. 
at Vancouver, B. C. 


The Rueem Mrc. Co. has purchased 
the plant of the AMERICAN Rapiator & 
Sanitary Mrc. Co. at 2901 35th Ave., 
North Birmingham, Ala., and will put 
the plant into war production as soon 
as practicable. The Rheem Co., whose 
home offices are at Richmond, Cal., said 
the plant just purchased has an esti- 
mated 100,000 sq.ft. of floor space and is 
located on a 14-acre tract. 


Roy I. Reynoxips has been made as- 
asistant manager of the Governmental 
Sales Division for the CATERPILLAR 
Tractor Co. of Peoria, Il. 


The Cummins Dieset Encine Corp. 
of New City, N. Y., has announced the 
appointment of CuHartes D. Cavett as 
advertising and sales promotion man- 
ager. 


J. B. Coreswortny has been ap- 
pointed Los Angeles district sales repre- 
sentative of the CROCKER-WHEELER ELEc- 
tric Mrc. Co. 


C. J. McNary has been appointed 
general manager of the CEMENT GUN 
Co., and R. N. Gitiespre has_ been 
appointed chief engineer for the same 
organization, according to a recent an- 
nouncement. 


G. ArtHur Gustarson, formerly man- 
ager of the Meriden and Taunton divi- 
sions of the Genera Evectric plastics 
department, has been appointed to the 
newly created post of supervisor of 
manufacturing of the department, ac- 
cording to Wirtiam H. Mitton, Jr., 


PURCOUOUOUDODOSCGUOEDEDEDUCEOREOOROOURUGUOERERODEEE IG 
TEU ea 


plastics department manager. James D. 
Mitne, Fort Wayne division manager, 


rTM * 


124 April 9, 1942 © ENGINEERING NEWS-RECORD 














| 


Designed for quality, economy 
and long life. Fabricated from 
Class “A” steel, alloy steel or 
wrought iron. 


Consult Lancaster's experi- 
enced engineers when you 
have a problem in fabricated 
steel plate work. Complete de- 
signs and estimates will be 
submitted with no obligation 
to you. Write, ‘phone or wire 
today. 


LANCASTER IRON WORKS, INC. 


LANCASTER, PENNA. 


STON S LANAI SALES NE ENED SE LORELE LL BB 
Powerful! Safe! 








CONTROLLED 
POWER 


DISTRIBUTABL 


(ALL STEEL HAND HOIST PZOS 
aN SEATTLE, U.S.A. meaeASS 


* 
Money Has Been Saved on These Jobs 


1200' assembled pipe (132 Tons) were lowered 
to bed of Mississippi at St. Paul with 9—5-Ton 
Beebes, three lines to each hoist through 
blocks. 

Hudson River Bridge sidewalks were laid iin 
sections with 32—5-Ton Beebes. 

Longest wooden trusses in world were iin- 
stalled with ONE 5-Ton Beebe after power 
hoists proved impractical. 


* 
When raising, lowering, or placing costs by power 
are a serious problem, the answer is the right 
number of Beebe Bros. All Steel Hand Hoists 
MANNED IN UNISON, Available in 2, 5 and IS 
Ton sizes. Sold through leading dealers in all 
trade centers, List of dealers sent upon request. . 


BEEBE BROS., 2720 6th Ave. S., Seattle, U.S.A. 


* 
“THE STRONGEST GEARED POWER 
FOR ITS WEIGHT IN THE WORLD” 
RS RARE IRS eS RRR TET IRCA 








ENGINEERING 


Akron, Ohio, has announced the transfer | 
of A. C. MiIcHAELs, general superintend- | 
ent of the Gadsen, Ala., factory; A. B. 
MATTHEWS, manager of the Akron labor 
division, and J. R. ARNDT, manager of 


has * been 
Gustafson at Meriden, and CLareNce W. | 
Cor and Everett W. Bickrorp 
been appointed division managers at | 
Fort Wayne and Taunton. 








transferred to succeed Mr. | 


have 


The Goopyear Tire & Russer Co., of 


1 





the Goodyear restaurants, to the expand- 
ing GoopyeaR ArrcraFt Corp., a sub- 
sidiary. | 


The Bass Encineerinc & Construc- | 


TION Co., of Minneapolis, Minn., has 


| moved its offices to the Birmingham The- | 


atre Bldg., Birmingham, Mich. 


Gam. Sponsier, formerly connected | 
with the Ware Truck Co. at Chicago, | 


| has been appointed sales manager of the | 


| Power Equipment Co., of Denver, — 





NEWS-RECORD e 


Howarp F. Gurney, director of engi-| 
neering, research and production for the 
Otis Evevator Co., died March 23 at 
his home in New York City. Mr. Gur- 
ney, 72, was founder and head of the 
National Elevator Co., which in 1911 
became the Gurney ELevator Co. He 


; joined the Otis Co. in 1932. 


Auten E, Batvey, Jr., and Wittiam | 
D. CockrELL have been appointed as 
manager of sales and engineer, respec- 
tively, of a newly organized electronic 
control section of GENERAL ELECTRIC 
Co.’s industrial control division. 


CuHartes R. Wess, 84, retired aided 
manager of the AMERICAN STEEL AND} 
Wire Company in Worcester, Mass., died 
March 22 at Shrewsbury, Mass. 

The AMERICAN CONCRETE AND sedi 
Pipe Company, of Los Angeles, Cal., has 
announced a change in its name to THE 
AMERICAN Pipe AND ConstRUCTION Com- 
PANY. 


To increase the production of seamless | 
tubing of alloy and stainless steel, essen- 
tial to the war effort, Unirep States | 
STEEL Corporation has announced the | 
creation of TusuLar Propucts, Inc., a| 
new subsidiary company, which will be- 
gin operations shortly, has acquired the 
existing plant of the Nationa TuBE 
company in the Chicago district at Gary, 
Indiana. 


J. B. Wiese, director of sales of the 
cellulose products department of the HEr- 
cuLEs Powper Company has been ap- 
pointed advisor to J. B. Davis, chief of 
the Protective and Technical Coating 
Section, War Production Board. 
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SAVE TIME 


and save expense by 


making your Grab 
Bucket Equipment 
more effective 


A SINGLE Drum Hoist becomes a 
TWO Drum Hoist. 


A TWO Drum Hoist becomes a 
THREE Drum Hoist. 


How? Simply by adding another 
DRUM to your present hoist. 


It works independently—without 
gears—and is worth looking into. 


We have several of these DRUMS 
in stock—and can make immedi- 
ate shipment. 


Drop us a line, get full information. 


THE HAYWARD COMPANY 


Builders of Grab Buckets 
For Every Digging and Rehandling Need 


50 CHURCH STREET, NEW YORK, N.Y. 


EXPANSION JOINTS 
MADE EASY 


with ‘‘Qwik-Lock’’ UNIT 


Patented 


This new im- 

proved Union 
Dowel and Joint Assembly Unit 
assures lower cost, simplified 
installation, and fool-proof, 
trouble-free functioning. 
Dowels are accurately posi- 
tioned and locked parallel to 
each other and to 
the subgrade. 


Write for Catalog of 
Construction Accessories 


UNION STEEL 
PRODUCTS CO. 


417 Pine St. Albion, Mich. 
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Truscon 


FERROGLAS * 
CONSTRUCTION ... 


A Practical Solution to the Problem of “Specific-Purpose-Building” Design 


Today, speed is America’s most urgent need in meeting the enormous demands of wartime produc- 
tion. Certain buildings, because of function or location, require one, several or all of these features: 


Air Conditioning « Shadowless Lighting * Sound Absorption « Fire- and Shatter-Resistance 


Truscon Ferroglas Construction offers these advantages singly or in any required combination. 
Experience to date has demonstrated that a Ferroglas constructed building need cost no more than 
many types of conventional industrial structures. 


The Complete Ferroglas Roof and Ceiling 


The total weight of a Ferroglas roof and ceiling does not 
exceed eleven pounds per square foot! This includes the 
Truscon Ferrobord steel roofdeck, Fiberglas insulation, 
expanded metal guard, vapor seal and built-up water proof- 
ing. This type of roof and ceiling construction provides 
complete weatherproofing, freedom from condensation, 
strength to carry superimposed loads and the required 
degree of sound absorption and light reflection. 


The Complete Ferroglas Sidewall 


Ferroglas sidewalls are erected from a single outside 
scaffolding! Due to the design, the exterior facing panels 
establish an air space between the Fiberglas insulation 
and the outside wall. This acts as a flue carrying a con- 
tinual current of air which dries any moisture that might, 
under extreme conditions, condense within the outside 
insulation. Expansion joints in roof and sidewalls, in- 
stalled at 400’ intervals, allow for 2%” movement of the 
structural frame of the building without disturbing the 
insulating qualities. 


Write Today For A New Booklet That Describes 
Ferroglas Construction 


Peet. eee NN oe iS § oer ] ' 
Ceiling and Roof Construction ‘Application of the Vapor Seal 38% Light Reflection Vertical Shadow Lines 


TRUSCON STEEL COMPANY YOUNSSTOWN : OH!0 


SUBSIDIARY OF REPUBLIC STEEL CORPORATION 
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